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ABSTRACT 



We report the discovery of 87 new T dwarfs uncovered with the Wide-field 
Infrared Survey Explorer (WISE) and three brown dwarfs with extremely red 
near-infrared colors that exhibit characteristics of both L and T dwarfs. Two of 
the new T dwarfs are likely binaries with L7±l primaries and mid- type T secon- 
daries. In addition, our follow-up program has confirmed 10 previously identified 
T dwarfs and four photometrically-selected L and T dwarf candidates in the liter- 
ature. This sample, along with the previous WISE discoveries, triples the number 
of known brown dwarfs with spectral types later than T5. Using the WISE All- 
Sky Source Catalog we present updated color-color and color-type diagrams for 
all the WISE-discovered T and Y dwarfs. Near-infrared spectra of the new dis- 
coveries are presented, along with spectral classifications. To accommodate later 
T dwarfs we have modified the integrated flux method of determining spectral 
indices to instead use the median flux. Furthermore, a newly defined J-narrow 
index differentiates the early-type Y dwarfs from late-type T dwarfs based on the 
J-band continuum slope. The K/J indices for this expanded sample show that 
32% of late-type T dwarfs have suppressed X-band flux and are blue relative to 
the spectral standards, while only 11% are redder than the standards. Compari- 
son of the Y/J and K/J index to models suggests diverse atmospheric conditions 
and supports the possible re-emergence of clouds after the L/T transition. We 
also discuss peculiar brown dwarfs and candidates that were found not to be sub- 
stellar, including two young stellar objects and two active galactic nuclei. The 
substantial increase in the number of known late-type T dwarfs provides a pop- 
ulation that will be used to test models of cold atmospheres and star formation. 
The coolest WISE-discovered brown dwarfs are the closest of their type and will 
remain the only sample of their kind for many years to come. 

Subject headings: infrared: stars — stars: low-mass, brown dwarfs — binaries: 
general — Galaxies: active 



1. Introduction 



Brown dwarfs were initially theorized nearly 50 year s ago as the lowest mass products 
of star formation (jKumaiill963l : iHayashi fc Nakandll963l ). Without the energy provided by 
hydrogen burning, brown dwarfs cool as they age and transition to later spectral types (e.g. 
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Bur gasserl 12004 . Figure 2). As a result, older field brown dwarfs can have higher masses than 
youn g brown dwarfs, even though they have the same effective temperature and spectral 
type (IBaraffe et al.ll2003l : iBurrows et al.lll997l ). Brown dwarfs are classified by their spectral 
morphology, which is primarily related to effective temperature, but is also modulated by 
metallicity, clouds, gravity, and binarity. The cooling process result s in a dearth of field L 
dwarfs and a surplus of T dwarfs r elative to the initial rn ass function (jBurgasseiil2004j ) . Since 
Gl 229B was discovered in 1995 (INakajima et al.lll995l ). the T dwarf samp le has increased 



in sp urts thanks primarily to the Two M icron All Sky Su rvey (2MASS; ISkrutskie et al. 



20061), the Sloan Digital Sky Survey (SDSS; lYork et al. 



Telescope Infrared Deep Sky Survey (UKIDSS- 



Hawaii Telescope Legacy Survey (CFHTLS; iDelorme et al. 



20001). the U nited Kingdom Infrared 



Lawrence et a. 



20071) , and the Canada France 
20081 ). T dwarfs are classified 



by increased methan e, water and molecula r hydrogen collision- i nduce d absorption (CIA) 



in the near-infrared (iBurgasser et all l200d bood: ICeba: 
temperatures between ~500 and ~1300K ( ICushing et al. 



20081 



2011 



e et al. 20021). and have inferred 



Stephens et all 120091 ). 



The cool brow n dwarfs discovered by the Wide-field Infrared Survey Explorer (WISE 
Wright et al.l l2010l ) will provide the most robust tests of cool atmosp heric models . Re- 
cent analysis of the T9 spectral standard UGPS J072227.51-054031.2 dhucas et al.l boiol: 



Bochanski et al.l 1201 ll : iLeggett et al.l |2012|) , and the Y dwarfs presented by ICushing et al. 
( 1201 ll ). highlights the shortcomings of current models to match the low-flux near-infrared 
spectr a of the coolest known objects. One promising avenue is the recent work of lMorley et al. 
( 120121 ) to include sulfide clouds in modeling the coolest brown dwarf atmospheres. 



Tight constraints on the field mass function can be imposed by a complete census of the 
low-mass component of the solar neighborhood, of which the local T-dwarf component is a 
vital part. Our knowledge of the functional form of the mass function has a compounding 
influence on models of galaxy, star and planet formation processes. Also, knowledge of the 



( Bureasser 


2004; 


Allen et al. 


2005) 



limited census, we have chosen brown dwarf candidates from the WISE All-Sky Source 
Catalog by imposing methane sensitive color constraints. Employing various near-infrared 
spectrographs, which provide diverse resolution and wavelength coverage, we have produced 
accurate classifications for these candidates through comparison to spectroscopic standards. 
Astrometric mo nitoring of the coolest obj ects provides trig o nome tri c parallax measurements . 



as discussed by iMarsh et al.l (120131 ) and iBeichman et al.l ( 120131 ) . iKirkpatrick et al.l (120121 ) 



use this information to determine absolute magnitude relationships and constrain the mass 
function. 



In this paper we present the spectra of 100 T dwarfs, including 90 newly reported 
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sources, which comprise approximately one - third of the present sample. Combined with the 
89 T dwarfs reported by iKirkpatrick et al.l (l201l[ ). WISE has more than tripled the number 
of brown dwarfs with spectral types later than T5. In §2 we discuss our photometric se l ection 
criteria and present WISE All-Sky photometry for all the objects in IKirkpatrick et al.l (120 llf ) 
and the new brown dwarfs presented here. In §3 we present our follow-up photometry and 
spectroscopy for the new T dwarfs and a few objects in the literature. Spectral classification, 
indices, and further analysis are presented in §4, along with comments on noteworthy objects. 
In §5 we present a dedicated discussion on the re-emergence of clouds in late-type T dwarfs. 
Interlopers, that mimic brown dwarfs in WISE color space, are discussed in §6. Our results 
are summarized in §7. In the Appendix we discuss our motivation for redefining spectral 
indices as the median flux over a wavelength range rather than the integrated flux. 



Candidate Selection 



The WISE All-Sky Data Release (jCutri et al. 2012) is the culmination of a two-pass 
all-sky survey at 3.4, 4.6, 12, and 22 /xm , hereafter referred to as bands Wl, W2, W3, 
and WA, r espectively (Wright et al.lboiol ). Designed as a variant of the methane imaging 
technique (ITinney et al.ll2005l ). the Wl — W2 color compares the flux from the deep 3.3 Atm 
CH4 absorption band to the bright 4.6 /im flux in T and Y dwarfs (IMainzer et al.l |20 111 ). 
Cooler T and Y dwarf atmospheres possess redder Wl — W2 colors than M and L dwarfs. 
In 14^3 and 14^4, past the blackbody peak for the coolest T dwarf, the flux d ecreases and is 
further reduced by NH3 absorption (ISaumon et al.ll2003l : iBurrows et al.ll2003l ). Objects with 
W2 — W3 > 4.0 can be disregarded as brown dwarf candidates, and only two of thirteen 
candidates with W2 — W3 > 3.0 are T dwarfs (see §6). 



Initial candidate selection, as described by IKirkpatrick et al.l (I2OIII ). was made using 
the WISE Preliminary Data Releas^. Our search required Wl — W2 colors (or limits) 
greater than 1.5 mag, which corresponds roughly to types >T5, and W2 — W3 < 3.0 mag, 
which reduces the number of very red extragalactic contaminants and sources embedded in 
star formation regions. To identify brown dwarfs earlier than T5 we searched for objects 
with Wl — W2 > 0.4 mag and no association with a 2MASS source (implying that the 
J — W2 color is either very red or the object has moved). Extragalactic contaminants 
were culled from the bright source candidates u sing the following criteri a: Wl — W2 > 
0.96(1^2 — W3) — 0.96 (as shown in Figure 3 of IKirkpatrick et al.l (12011)). Spectroscopic 
follow-up of our initial candidates conflrmed ~100 new brown dwarfs. IKirkpatrick et al. 



http: / /wise2 .ipac.caltech.edu/docs / release / prelim/expsup / 
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( 120111 ) provide ph otometry from t 



and the objects in iMainzer et al 



le W ISE Prehminary Data Relea se for these new objects 
J201l[ ) and iBurgasser et all J201lh . 



Making use of the WISE All-Sky Data ReleascI, specifically the database of extractions 
from the atlas images that is a union of the WISE All-Sky Source Catalog and the WISE All- 
Sky Reject Table, we modified our selection criteria to identify t he red dest candidates. The 
details of our query method can be found in iKirkpatrick et al.l (l2012[ l . Briefly, we required 
Wl — W2 > 2.0 mag, W2 — W3 < 3.5 mag, signal-to-noise ratio (SNR) > 3 per frame at 
W2, that the source is not blended with another source in visual inspection, that the source 
is point-like, and that the absolute Galactic latitude be greater than three degrees if its 
Galactic longitude falls within twenty degrees of the Galactic Center. To aid in follow-up, 
finder charts of a 2'x2' field around each candidate were constructed using DSS2 BRI (epoch 
~1980s), SDSS ugriz (where available; epoch -2000), 2MASS JHK, (epoch -2000), and 
WISE four-band data (epoch —2010). Prioritization was accomplished by visually inspecting 
each of these finder chart^. T dwarf candidates that were detected at visual wavelengths, 
and showed no clear proper motion, were excluded from further follow-up. 

Comparison of the WISE photometry in the Preliminary Data Release and the All-Sky 
Data Release reveals measurements biases of —0.3, 0.05, and 0.4 magnitudes in Wl, W2 
and W3, respectively. This is a known difference in the catalogs and is further discussed 
in Section 6.3 of the WISE Explanatory SupplementQ. The Pass-2 source extraction, which 
produced the All-Sky Source Catalog, implemented a number of improvements listed in 
section 4.1 of the Explanatory Supplement. Because the WISE All-Sky Data Release is the 
premier data product f rom the WISE mission, we present this new photometry in Table [1] 
for the brown dwarfs in IKirkpatrick et al.l (120111 ) and in Table [2] present photometry for our 
newly confirmed brown dwarfs. 

Figures [T] & [2] present the updated Wl — W2 and W2 — W3 colors as a fun c tion o f 



spectral type for objects in T ables [T] fc [2] and for Y d warfs from IKirkpatrick et al.l ( 120121 ). 
Similar plots were included in IKirkpatrick et al.l (l201l[ ) for M, L, T, and Y dwarfs, but here 
we focus on the T dwarf sequence. The gradual onset of methane absorption at 3.3 fim 
(INoU et al.l I2OOOI ) complicates the functional form of the Wl — W2 color around the L-T 
transition. Although the dispersion in the Wl — W2 color for the late-type T dwarfs is large 
(—1.5 mag), early-type T dwarfs display a considerably smaller dispersion until T4 or T5. 



^ See [httpT/ / wise2 . ipac.caltech.edu /docs/ release / allsky / 



■^In lieu of creating '--^90 additional figures for the finder charts of the new objects, we point the readers 
to the excellent DSS+SDSS+2MASS+WISE Finder Chart Service at IRS A (|http: / /irsa.ipac.caltech.edu/ 1 . 



*See http : / / wise2 . ipac.caltech.edu /docs/ release / allsky /expsup /| 
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Most objects later than T9 only have W2 and W3 detections, resulting in Wl — W2 lower 
limits. The gap between the limits and the verified detections of the late-type sources implies 
that the Wl limit is an overestimate and the resultant Wl — W2 color limits are artificially 
high. Upper limits in W2 — W3 are a result of non-detections in W3, which is the case for 
many of our new T dwarfs. The dispersion in the Wl — W2 and W2 — W3 colors is likely 



cause d by clouds and/or non-equilibrium chemistry in T dwarf atmospheres (jSaumon et al. 



20031 ). and are largest for spectral types later than T4. 



3. Follow-up Photometry and Spectroscopy 

T dwarf candidates selected by WISE colors alone are reliable when they fall within the 
core of the T dwarf Wl — W2 versus W2 — W3 color-color diagram in Figure [31 However, 
near the periphery of this region the number of non-stellar interlopers increases. Additional 
photometry of WISE candidates allows us to identify sources that have near-infrared colors 
characteristic of brown dwarfs, and provides near-IR magnitudes that guide facility selection 
for spectroscopic observation. 



3.1. Follow-up Photometric Observations 



Most o 



our photometric observations are described in lCushing et al.l ( l201ll ) and lKirkpatrick et al 



( 120 111 . 120121). We have separated the 2MASS and Maun a Kea Observatories Near- Infrared 



(MKO; ISimons fc Tokunagall2002l : iTokunaga et al.ll2002l ) systems since care should be taken 
when making comparisons between the two filter systems whose different bandpasses produce 
slightly different magnitudes. Some of our photometry is provided by the 2MASS All-Sky 
Point Source Catalog and the Reject Tabl^. Other follow-up ground-based photometry on 
the 2MASS system is from the 2MASS camera on the 1.5 m Kuiper Telescope at Steward Ob- 



serva tory and the Peters Automated Infrared Imaging Telescope (PAIRITEL; iBloom et al. 



20061 ) on the 1.3 m telescope at Fred Lawrence Whipple Ob servatory. Photorn etry on the 
MKO system is from the Wide-field Infrared Camera (WIRC; IWilson et al.ll2003l ) at the 5 m 
Hale Tele scope at Palomar O bservatory, the Persson's Auxilliary Nasmyth Infrared Camera 
(PANIC; iMartini et al.l l2004j ) on the 6.5 m Magellan telescope at Las Camp anas Obser 



vator y, and the NOAO Extremely Wide Field Infrared Imager (NEWFIRM; lAutry et al. 



20031 ) on the 4 m Victor M. Blanco Telescope at Cerro Tololo Inter- American Observa- 
tory (CTIO). Ten of our candidates are available in UKIDSS (the UKIRT Infrared Deep 



^See |http://www. ipac.caltech.edu/2mass/releases/allsky/doc/explsup. html 



for details. 
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Sky Survey) Data Release 8 (IHewett et al.l l2006l : [Lawrence et al.l 120071 : ICasali et al.l 120071 : 
Hambly et al.l 120081 : iHodgkin et al.l 120091) . Photometric fi lters installed in the Ohio State 
Infrared Imager/Spectrometer (OSIRIS: iDepoy et al.l 19931) use Barr filters w hich produce T 
dwarf photometry most similar to the MKO system (iKirkpatrick et al.ll2012l . Section 2.2.5), 
so they are listed with the MKO measurements. All images were acquired between 2010 
August and 2012 August, and source extractions from our observations use source apertures 
that are l.SxFWHM of the source point-spread function. 



Figures 5, 7, and 8 of IKirkpatrick et al.l (l2011f l specify the J - J - 14/2, and i/ - 1^2 
colors of M, L, T, and Y dwarfs. Objects lacking photometry in Table 3 of that paper, but 
having follow-up photometry now, are presented in Table |3] of this paper. Photometry of 
new T dwarf candidates is listed in Table HI For the figur es in this paper we use naagnitu des 
on the 2MASS system. MKO magnitudes are depicted in IKirkpatrick et al.l ( 120111 . |2012| ). 



The J — H color- type diagram for WISE-discovere d T and Y dwarfs is shown in Figure HI 
The reversal in the J — H color shown in Figure 7 of IKirkpatrick et al.l ( 12012| ) can also be 
seen in Figure H] around T7±l. However, the turnaround in the J — H color is driven by 
only a few objects later than T8 and there are large uncertainties in our colors, making a 
clear identification of the reversal location difficult. 

The J — W2 and H — W2 colors, shown in Figures [5] & |6l of early-type T dwarfs are 
slightly bluer (or fiat) for successive types before they become redder for late-type T dwarfs. 
These colors are complicated as H2 CIA, non-equilibrium CO and CO2 absor ption, and the 



Borvsow et al. 


1997; 


Frommhold et al. 


2010 



T he Infrared Array C amera (IRAC; iFazio et al.ll2004l ) onboard the Spitzer Space Tele- 
scope (IWerner et al.ll2004l ) was used during the warm Spitzer mission to obtain deeper pho- 
tometry in its 3.6 and 4.5 /im channels (hereafter, chl and ch2, respectively) allowing the 
WISE Wl and W2 filters to be robustly measured. These observations were made as part of 
Cycle 7 and Cycle 8 programs 70062 and 80109 (Kirkpatrick, PI). Spitzer/IRAC photometry 
is listed in Tables [3] & S] along with our ground-based photometry. The chl — ch2 color, as a 
function of spectral type, is shown in Figure [71 The trend is similar to the W ISE Wl — W2 



colors (Figure [T]), but differences in the WISE and Spitzer/IRAC passbands (IMainzer et al. 
20 111 ) result in a shallower slope in the chl — ch2 color, as a function of spectral type, than 
the Wl — W2 colo r. Figure [8] directly compares the chl — ch2 and Wl — W2 colors for T 
dwarfs. Figure 1 of iGriffith et al.l ( 12012| ) shows the chl — ch2 and Wl — W2 colors of many 



WISE candidate and confirmed brown dwarfs, clearly identifying the dip in chl — ch2 at 
the L/T transition and the dispersion in colors at later spectral types that are also seen in 
Figure El 
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3.2. Follow-up Spectroscopic Observations 



Summaries of the spectroscopic follow-up observations of the 90 new brown dwarfs 
and fourteen known objects from the literature are given in Tables 5]fc[6l respectively. Our 
obser vation and data r eduction procedures are d iscussed in detail in iKirkpatrick et al.l ( 120111 . 
2OI2I ) . The analysis by IKirkpatrick et al.l (|2012[ ) of the low-mass end of the field brown dwarf 
mass function used objects observed prior to 2012 May 1 (UT) and spectral types for WISE 
J152305. 10+312537.6, WISE J180901.07+383805.4, WISE J201404.13+042408.5, and WISE 
J201920. 76— 114807.5 have been adjusted by half spectral types in this paper. An improved 
spectrum of the T9 dwar f WISE J033515. 01-1-431 045.1 has increased the precision of the 
spectral type provided by IKirkpatrick et al.l (120121 ). 



No changes were made in our procedures for spectra acquired with SpeX (iRavner et al. 



^03") at NASA's Infrared Telescope Facihty (IRTF), the Triple Spect rograph (TSpe c; 



Herter et al 



20081) at Palomar Observatory, or the Wide Field Camera 3 (WFC3; Kimble et al.ll2008[ ) on- 
board the Hubble Space Telescope (HST). Non-peculiar T dwarf spectra from SpeX and 
TSpec are sorted by spectral type (see §4.1 for classification procedure) and shown in 
Figures [9] and [101 respectively. Figure [11] shows the WFC3 confirmed T9.5 dwarf WISE 
J154214.00+223005.2. 

We spectroscopically confi rmed seven of ou r candidates employing the Gemini Near- 
InfaRed Spectrograph (GNIRS; lElias et al.ll2006l ) at the Gemini-North Telescope on Mauna 
Kea, HI. We used the cross-dispersed mode with the 32 lines/mm grating and a l"-wide slit 
which provided an R of 540 over the 0.8 to 2.5 /im wavelength range. A series of 300 sec 
exposures were obtained at two positions along the 7"-long slit. An AO V standard star was 
obtained either before or after each science target for telluric correction and flux calibration 
purposes. The data were red uced with a modified version of the Spextool data reduction 
package (ICushing et al.l 120041 ) . The raw frames were first cleaned of fixed patterns using 
the cleanir.py routine provided by Gemini Observatory. A normalized fiat-field image was 
then generated using the nightly calibration frames. Pairs of images taken at two different 
positions along the sht were then pair-subtracted and fiat-fielded. The spectra were then 
extracted after subtracting off residual background and wavelength calibrated using the 
night sky OH emission lines. The raw spectra were corrected for telluric abso rption using 



the sp ectra of the associated AO V standard star and the technique described in lVacca et al. 



(I2OO3I ). Finally the spectra from the individual orders were merged to produce a continuous 
0.8 to 2.4 //m spectrum. The GNIRS spectra of our new T dwarfs are shown in Figure [10] 
and are colored blue to differentiate them from the other instruments. 



Since the publication of IKirkpatrick et al.l (120 111 ), the reduction procedure has changed 
for spectra from the Folded-port Infrared Echellette (FIRE; ISimcoe et al.ll2008l . ISimcoe et al. 
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20101) instrument at the 6.5m Walter Baade Telescope on Cerro Manqui at the Las Campanas 
Observatory, Chile. FIRE reductions in this paper make use of the FIREHOSE package for 
low-dispersion data following the procedure in the online "cookbook. "0 The FIREHOSE 
package uses NeAr arc lines for the calibrator, and OH sky emission lines for target, wave- 
length solutions. For our faintest objects, pair subtraction of the 2-D spectra prior to inser- 
tion into the pipeline greatly improved the accuracy of the bspline sky-line fitting procedure. 
Although the automated continuum fitting worked well for most of our targets, the faint 
sources required manual selection of the continuum position when sky-lines were poorly sub- 
tracted. Spectra were extracted using the optimal spectral extraction process, where an 
iterative, local background model is fit to improve estimates of the sky flux for subtraction. 
The combined spectrum was then corrected for telluric absorpti on and flux calibrat ed using 
the observations of an AO V star and the technique described in IVacca et al.l (|2003[ ) and the 
XTELLCOR program from SpeXtool (see lCushing et al.ll2004j ). FIRE spectra are presented 
in Figure [10] and are colored red to differentiate them from the other instruments. 



Observations with the Near-Infrared Spectrometer (NIRSPEC, iMcLean et al.l Il998 



20001 ) at the 10 m W. M. Keck Observatory on Mauna Kea, Hawai'i, were made with slit 
widths of 0'.'38, 0'.'57, or 0'.'76 to reduce slit-loss for specific seeing conditions. These slit widths 
result in spectral resolutions at 1.27/um of R~ 2250, 1500, and 1100, respectively. After being 
confirmed in our J-band (N3) observations, two of our new T dwarfs were observed with 
the H-hand (N5) filter with a 0'.'76 slit (R~1400 at 1.58yum). Observations from multiple 
epochs used the same instrument configurations and were combined into a single spectrum. 
Data reduction made use of the publicly available REDSPEC package, with modifications to 
remove residuals from the sky-subtracted pairs prior to 1-D spectral extraction. Normalized 
Keck/NIRSPEC J-band spectra are shown in Figure [121 and objects with both J- and H- 
band observations are shown in Figure [131 The //-band spectra wer e scaled relative to the 
J-band data using the ratio of peak fluxes produced by REDSPEC ([McLean et al.ll2003l ). 



4. T Dwarf Spectral Analysis 



After collecting near-IR spectra fo r each candidate we de tern iined spectral types t hrough 
comparison to the spectral standards (IBurgasser et al.|[2006l and [Cushing et al.|[201l[ ). Some 
of the objects are noteworthy for their peculiarity. Fourteen of our candidates have been 
published by others since we first identified or confirme d them, and we d i scuss each one 
individually. For all the T dwarfs presented here and in [Kirkpatrick et al.[ (l201l[ ) , as well 



http://www.mit.edu/people/rsiincoe/FIRE/ob_data.htm 



for details. 
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as the Y dwarfs from lCushing et al.l (120111 ) and iKirkpatrick et al.l ( 120121 ). we derive spectral 
indices using the median flux method. 



4.1. Spectral Classification 



We derived the spectral types f or each of our near-IR spectra by visual comparison to 
the T0-to- T8 spectral sta i idards of iBurgasser et al.l (120061 ) and the T9 and YO standards 
defined by ICushing et al.l (120111 ). Classifications are based on the complete near infrared 
flux when it is available. Normalization at ~1.27 fim makes the J-band morphology the 
easiest to compare to the standards and emphasizes peculiarities in the Y, H, and K bands. 
Half spectral types are assigned where the spectrum falls consistently between two adjacent 
spectral standards. In cases where the spectrum deviates from the standards in a way that 
is inconsistent with the spectral sequence (e.g. the J band is narrower than a T7 and wider 
than a T8, but the H- and K-hand fluxes are consistent with a T6) we have identified these 
objects as peculiar. We identify spectral types of low SNR spectra with ':' to indicate that 
they are more uncertain than the standard ±0.5 type uncertainty. The extremely red brown 
dwarfs defy classification and are discussed in detail in §4.2. Our binary candidates are given 
spectral types and marked as 'sb' to denote that they are peculiar and best matched with 
combined spectral templates. Assigned spectral types for all the objects in Table [2] are listed 
in column 2 of Tables [5] and El 



4.2. Are the Extremely Red Brown Dwarfs L or T Type? 



The T dwarf spectral standards from IBurgasser et al.l (120061 ) were chosen for their pro- 
gressively stronger H2O and CH4 absorption features throughout the near infrared. It is the 
CH4 features in T dwarfs like the prototype Gl 229B (IGeballe et al.lll996l ) that makes these 
objects stand apart from L dwarfs. Kirkpatrick et al. ( 201ol ) outlined the procedure for defin- 
ing a near infrared L dwarf sequence that varies smoothly between spectral types and is tied 
closely with the optical spectral types. For this L dwarf sequence, spectra are normalized at 
the J-band flux peak (~1.27/xm) and the type is determined from only the 0.9-1.4^m spectral 
shape. From this initial classification, the spectral morphology from 1.4-2.5/um identifies the 
source as either "red" or "blue" relative to the spectral standard. Based on these systems, 
we have identified three objects (WISE J064205.58+410155.5, WISE J075430.95+790957.8, 
and WISE J173859.27+614242.1) that defy classification. 



As the number of red L dwarfs with near-IR spectra has increased, classification and 
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physical interpretation of the spectra has become more comphcated. Many of the known 
red L dwarfs are early-type and have accompanying optica l spec tra to facilitate classification 
and analysis (iLooper et al.l 120081 : iKirkpatrick et al.ll2006l |2010| ). At later spectral types, L 
dwarf J — K colors redden by nearly 1.5 magnitudes relative to LO's (as cloud opacity in- 
creasingly domi nates at shorter w avelengths) and the red L dwarfs mark the upper boundary 
of these colors (IGizis et al.ll2012l Figure 4). Recently, as a result of 2MASS proper motion 
surveys and the WISE mission, the sarnp le of red, late-type L dwarfs has been expanded 
(IKirkpatrick et al.l 1201 It iGizis et al.ll2012l ). Since the reddest L dwarfs are a few magnitudes 
fainter at visible wavelengths, high-quality optical spectra of these objects are rare. 

Infrared spectra of red L dwarfs are primarily influenced by tempera ture, metallicity and 
gravity differences, but also by possible binarity and cloud morphology. iLooper et al.l (|2008[ ) 
discuss the influence of low surface gravity and high metallicity on red dening near-IR col- 



ors, and the unlikely reddening from binarity and interstellar extinction. lAUers et al.l ( 12010 



Figure 3) show how dust and low surface gravity alters near-IR spectra for adjacent spec 



tral types. Other extr emely red objects, like 2MASS J035523.3 7-f-113343.7 (iFahertv et al. 



(iBowler et al.ll2010l : lBarman et al.l 



2013). 2MASS 1207b (Patience et al. 2010; Barman et al. 



2011 



20111 ) and the HR 8799 planets 



Marley et al.ll2012l ) have low surface gravity, appear 



to be dusty , resem ble the L dwarf standards, and lack the methane features of T dwarfs. 
Gizis et al.l ( l2012l ) present an extremely red L dwarf (WISEP J004701.06+680352.1) that 
they can best classify as an L7.5pec based on rough comparison to the spectral standards 
and other red L dwarfs in the literature, but they also discuss the difficulty in determining 
spectral types and estimating surface gravities for such red sources, which may not be very 
young. The extremely red objects shown in this paper don't show the 'peakiness' associated 
with youth, but instead display a broader plateau in the H band, and are most similar 



to VVISEP J0047+6803 and 2MASSW J2244316+204343 (IPahn et al.ll2002l : McLean et al. 
2OO3I : ILooper et al.ll2008l ). 



WISE J0754-I-7909 is the least red of the three new objects. Figure \\M shows the Palo- 
mar/TSpec spectrum of this object along with the L9 and T2 spectral standards. Compar- 
ison to the L9 standard produces the best match to the integrated flux, but poorly matches 
the H^^ O and CH4 absorpt i on dep ths. Classification based solely on the J-band peak, as was 
done by IKirkpatrick et al.l (I2OIOI ). pushes the classification of this object into the T sequence. 
However, given the noise of this spectrum it is difficult to fully identify CH4 f eatures, ruling 
out its classification as a T dwarf using the scheme of iBurgasser et al.l (120061 ). Near-IR col- 
ors for this object are consistent with the T2 classification and WISE colors are similar to 
sources at the L/T transition. However, this object is blended in the Spitzer images with a 
source that is not visible in our near-IR imaging, so WISE and Spitzer colors should be used 
cautiously. 
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Burgasser et al.l (120 lOl ) used the SpeX Prism Library to identify possible binary systems 
based on the composite of L and T dwarf spectra. Using the same analysis, we find that 
WISE J0754+7909 is poorly matched by composite spectra and is likely not a binary. The 
spectrum of SDSS J1516+3053 is also included in Figure [H] since it matches the spectrum 
of WISE J0754+7909 well at shorter w avelengths. SDSS J151643.01+305 344.4 has been 



classified as a T0.5±l ( IChiu et al.l 120061 ) and T1.5±2 (IBurgasser et al.ll2010l ). and is a weak 
binary candidate based on their analysis. The large uncertainties in the SDSS J1516+3053 
classifications are due to the difficulty in classifying this source using the methods in the 
literature. 

The Palomar/TSpec spectrum of WISE J0642+4101 is shown in Figure [15] with the L9 
and T2 spectral standards. Just like WISE J0754+7909, classification of this object based 
on the J band only requires that we classify this object as a T dwarf. However, there is a 
clear absence of CH4 in this spectrum. Compared to SDSS J1516+3053, WISE J0642+4101 
is significantly redder. The red L7.5±2 dwarf 2MASS J2244+2043 is one of the reddes t 



late- type L dwarfs and is very similar to WISEP J0047+6803 (L7.5pec; iGizis et al.ll2012D . 
Figure [IS] shows that WISE J0642+4101 is nearly as red as 2MASS J2244+2043 in the H 
band, but has a significantly lower i^-band flux. 



The reddest object that we have identified, WISE J1738+6142, is shown in Figure | 
We observed this object with Palomar/TSpec on 2011 July 13 (UT) and with IRTF/SpeX 
on 2012 July 23 (UT). Although the Palomar/TSpec spectrum is noisy, comparison of these 
two spectra reveals that the near-infrared flux of WISE J1738+6142 extremely variableB 
Photometry of this object from PAIRITEL produces J — ii's=2.55±0.16, which is equivalent 
with the extremely red L dwarf WISE J0047+6803. The WISE Wl - 1^2=0.72±0.04 color 
for this source is slightly redder than the similar red L dwarfs WISEP J0047+6803 {Wl — 
1^2=0.65±0.03) and 2MASS J2244+2043 (W^l - W^2=0.67±0.03). Comparison of the WISE 
J1738+6142 IRTF/SpeX spectrum to 2MASS J2244+2043 reveals excess flux on the blue 
side of the H and K bands, possibly hinting at the presence of a T dwarf secondary. Since 
the red L dwarf phenomenon isn't entirely understood, having a coeval T dwarf companion 
with similar metallicity or low gravity indicators will help reveal the cause of the cloudiness 
in the L dwarfs, should any of these extremely red objects prove to be an L-l-T binary. 

Although gravity, metallicity, and temperature changes are the primary variables in 
modeling these red objects, the variability seen in WISE J1738-t-6142 hints at considerably 
rapid changes in atmospheric conditions. If we assume that the source of reddening is com- 
mon to all these objects, then surface gravity and metallicity are not likely the mechanisms 



^The airmass of each AO standard was less than 0.05 away from the mean value for WISE J1738+6142. 
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at work. The proper motions of these three objects, determined by comparing 2MASS 
and WISE coordinates [WISE J0642+4101 (0.37 ± 0.03 "/yr), WISE J0754+7909 (0.43 ± 
0.04 yyr), and WISE J 1738+ 6142 (0.28 ± 0.04 "/yr)] is consistent with the red L dwarfs 
from iKirkpatrick et al.l (|2010[ ) that are likely part of an older field population. That is in- 
consistent with either high metallicity or low gravity. Although analysis of the underlying 
physical mechanisms will require detailed analysis and modeling of higher resolution optical 
and near-IR spectroscopy, identifying companions to these red objects and disentangling 
their spectral features are good initial tests. We beheve that further analysis (i.e. optical 
spectroscopy, high-resolution imaging, and time domain observations) are warranted before 
final classifications are made for these extremely red objects at the L/T transition. 



4.3. Comments on Interesting T Dwarf Discoveries 

In the following subsection we discuss the peculiar objects individually, along with 
noteworthy objects that warrant separate discussion. 



4.3.1. WISE J 0336- 0143 - T8: 

This object is a clear outlier in Figure [7] {chl — ch2 = 2.64 ± 0.06) and is undetected 
in the WISE Wl filter {Wl — W2 > 3.42). These colors are more consistent with a Y dwarf 
than a T8, but the Keck/NIRSPEC J-band spectrum is broad. WISE J0336— 0143 may be 
a T+Y binary, with the Y dwarf contributing more flux at the WISE passbands than in the 
near-IR bands. Follow-up photometry and broader near-IR spectroscopy of this source are 
warranted. 



4.3.2. WISE J 04 1 3-4 750 - T9 

The A nod position of the pair subtracted 2-D spectra for this source was contaminated 
by a galaxy. The spectrum of the galaxy was extracted from the B-position images and fit 
with a line. This linear fit was then subtracted from the final extracted spectrum of WISE 
J0413— 4750, which is shown in Figure [TOl 
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4.3.3. WISE J0629+2418 - T2 sh 

The IRTF/SpeX spectrum for this object is presented in Figure [T71 along with the T2 
standard, which is the best overall match to the CH4 and H2O absorption troughs. Relative 
to the T2 standard, the H band is wider and displays greater CH4 absorption redward 
of the flux peak and t he i^-band flux is high. Using the statistical method described by 
Burgasser et al.l ( I2OIOI ) we identify WISE J0629+2418 as a strong binary candidate with 
a L7±l primary and T5.5±0.5 secondary (A Ja//co=0.47±0.28, Ai/MKO=1-67±0.30). The 
best composite match to WISE J0629+2418 is also shown in Figure [T71 



4.3.4. WISE Jl 523+31 25 - T6. 5 pec 



Figure [TS] shows the Gemini/GNIRS spectrum for this object. Comparison to the 
T6 standard produces the best match to the if-band flux, while the J band is better 
matched by the T7 standard. The Y- and /C-band fluxes are inconsistent with the stan- 
dards. These features are sim ilar to the metal-poor T dw arfs 2MASSI J09373 47-I-293142 
fTGpec: li^easser et al.l[2002[ l and BD +01° 2920B fTSpec: IPbJield et al.ll2012l ). However, 
we also observed BD +01° 2920B (§4.4.5) and find that, other than a suppressed K band, 
it matches the T8 standard well and we do not classify it as peculiar. 



4.3.5. WISE J 1542+2230 - T9.5 



The HST/WFC3 spectrum for this object is shown in Figure [HI compared to the 
T9 and YO spectral standards from ICushing et al.l feoilh . WISE J1542+2230 has a mea- 
sured F140W(Vega) magnitude of 20.3. Located 2'.'0 west is a neighbor that has a mea- 
sured F140W(Vega) magnitude of 22.8. The slitless grism image of this field revealed that 
the neighbor has a flux peak coincident with the i/-band flux peak in cool brown dwarfs, 
however we detect no flux in the J-band opacity window at 1.27 //m. Additional high 
resolution images of WISE J1542+2230 were obtained using the Keck II LGS-AO system 
(IWizinowich et al.l bood : Ivan Dam et"aD booeh with NIRC2 on 2012 April 14 (UT). Very 
good seeing (?si0'.'3) a nd clear skies allow ed us to use the relatively faint (i?=18.5) USNO- 
B star 1124-0287738 (IMonet et al.l 120031 ) as the tip-tilt reference star. Observations were 
obtained in the MKO H fllter with the wide camera (nominal plate scale 40mas/pixel) on 
NIRC2. Twenty-one frames with durations of 120sec each were collected using a 3-point 
dither pattern that was repeated seven times with position offsets 1.5-5". The images were 
dark subtracted, flat-fielded, shifted to a common grid, and median averaged to make a 
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single mosaic image with a total exposure time of 42 minutes in the central region. From 
this imaging we measured the proper motion of WISE J1542+2230 to be fia = —0.82 ± 0.07 
arcsec/yr and fis = —0.41 ± 0.06 arcsec/yr, while the neighbor remained stationary, thus 
ruling out binarity. 



4.3.6. WISE Jl 730+4207 - TO sb 

This object's spectrum is very similar to WISE 0629+2418 (§4.3.3), with the integrated 
flux most similar to the TO standard (see Figure [T71) . This source is matched well by a 
composite of L7.5±l and T3±l spectra. With A JMi^o=-0.31±0.27 and Ai^Mi^o=0.38±0.36, 
this system is likely a flux-reversal binary. The best composite match to WISE Jl 730+4207 
is also shown in Figure [T71 and is well within the uncertainties of the average fit L7.5+T3. 



4.3.7. WISE J2OI4+O424 - T6.5 pec 

Much like WISE J1523+3125 (§4.3.4), comparison to the T6 standard produces the best 
match to the H-hand flux, while the J band is better matched by the T7 standard. The Y- 
and K-band fluxes are inconsistent with the standards. Figure [18] shows the Gemini/GNIRS 
spectrum for this object. 



4.4. Comments on Known and Candidate Brown Dwarfs in the Literature 

Some of our candidates were identified and/or confirmed but subsequently published 
by others as independent discoveries. Table E] lists these objects along with their discovery 
papers and previous spectral classifications. Spectra for these objects are shown in Figure [19] 
unless noted otherwise. 



4.4.1. WISE J0920+4538 - L9 sb? 



Aberasturi et al.l (1201 ll ) performed a cross correlation of the 2MASS Point Source, SDSS 



Data Release 7, and WISE Preliminary Release Catalogs to identify six brown dwarf can- 
didates based on photometric colors and proper motion. Based on a temperature derived 
from spectral energy distribution fitting, they estimated the spectral type of this object as 
L4 or L5. However, comparison to spectral standards reveals that this object is best classi- 
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fied as an L9 and a weak binary candidate. Figure [T71 shows the Palomar/TSpec spectrum 
for this source and the best fitting composite spectrum with a L7.5±1.5 primary and a 
T1.5±1.5 secondary (A JM_ft:o=-0.17±0.33 and Ai^/'M/^o=0.22±0.33). The composite fit to 
WISE J0920+4538 is highly uncertain, but fitting to a single object spectrum is also a poor 
fit and binarity may be the source of the discrepant photometric colors and spectral features 
of this source. 



4.4.2. ULAS JO95047. 28+011734. 3 - T8 



Photometry, and a T8 spectral type, for this object was reported by iLeggett et al. 



(120121 ). Our Magellan/FIRE spectrum for this source is consistent with the T8 standard, 
but displays a slightly higher flux in the Y and H band, and is slightly suppressed in the 
K band. However, these deviations are within our noise estimates and so we do not classify 
this object as peculiar. 



4.4.3. WISE J1246- 3139 - Tl 



This source was first identified in the literature by lAndrei et al.l ( 1201 ll ) as one of the 
targets in their parallax program. Based on preliminary photometry they estimated the 
spectral type as Tl.O. The Palomar/TSpec spectrum for this source is shown in Figure 
and we classify this object as a Tl. 



4.4.4. LHS 2803B - T5.5 



This wide separa tion, common proper motion companion to the M4.5±0.5 dwarf LHS 
2803 was reported by iDeacon et al.l (120121 ) and classified as a T5.5. We produce the same 
T5.5 classification from our IRTF/SpeX spectrum. 



4.4.5. BD +0r2920B - T8 



Pinfield et al.l (120121 ) identify BD +01° 2920B as a T8pec dwarf companion to BD +01° 
2920 (HIP 70319), a metal-poor ([Fe/H] = -0.38 ± 0.06) Gl dwarf at a distance of 17.2 pc. 
We observed BD +01° 2920B and find that, other than a suppressed K band, the object 
matches the T8 standard. Since our analysis (§4.5.5) shows that suppressed K-hand flux is 
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fairly common in late-type T dwarfs we do not classify it as peculiar. 



4.4.6. WISE JI449+II47 - T5 pec 



In a search for hig h proper motio n T dwarf candidates between the UKIDSS DR6 and 
SDSS DR7 databases, IScholz I (120101 ) identified this source as a candidate T7±2 (ULAS 
J144901. 90+114711. 3). This object was observed with two instruments, Gemini/GNIRS 
and Palomar/TSpec. Figure [18] shows the near-IR spectra from each instrument along with 
the T5 spectral standard. The J- and i/-band flux match the T5 standard, but the Y band 
displays a flux excess and the K band is more heavily suppressed than the standard. These 
are the same low-metallicity features seen in the other peculiar objects. 



^.^.7. Repeats from lDeacon et all ^20 In) 



Deacon et al.l (120 111 ) identified four new T dwarfs by their proper motions between the 



PanSTARRS 1 commissioning data and 2MASS. We independently identified three of these 



object s in the WISE catalog and they were observed prior to publication by iDeacon et al. 



(120 111 ): PSO J226.2599-28.8959 (WISE J1505-2853), PSO J246.4222+15.4698 (WISE J1625+1528) 
and PSO J247.3273+03.5932 (WISE J1629+0335). Our derived spectral types are consistent 
wi th their visual l y deri ved types, but with higher uncertainties. The fourth object observed 
by lDeacon et al.l (1201 ll ). PSO J201. 0320+19. 1072, is not included in the partial sky coverage 
of the WISE Preliminary Release Source Catalog and was not observed by us after it was 
pubhshed by iDeacon et al.l (I2OIII ). 



4.4.8. VHS Jl 54 352. 18- 043909.6 - T5: 



Our IRTF/SpeX spectrum for this source is fairly low signal-to- noise. iLodieu et al. 



(120121 ) photometrically selected this object from the first data release of the VISTA Hemi- 
sphere Survey and the WISE Preliminary Data Release. They derive a spectral type of T4.5 
based on a Magellan/FIRE spectrum of the source, which is constant with the uncertain T5: 
classification that we produce. 
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4 -4 -9- Repeats from lKirkpatrick et al\ ^20 In) 



Two objects from lKirkpatrick et all (1201 ih . WISE J1717+6129 and WISE J2344+1034, 
were observed again with Gemini/GNIRS to provide more wave length coverage than the 
original Keck/NIRSPEC observations. The classifications from iKirkpatrick et al.l (1201 ll ) 
remain unchanged at T8 and T9, respectively. 



4.4.10. WISE J1809+3838 - T7.5 



Luhman et al.l fl2012f ) used the WISE All-Sky Source Catalog along with the 2MASS 
Point Source Catalog to search for proper motion companions. From their IRTF/SpeX 
spectrum they produce a type of T7±l, while we classify the object as T7.5±0.5. 



4.4.11. WISE J2342+0856 - T6.5 



This object was also identified bv lScholz I mm as a candidate T7±2 (ULAS J234228.96+085620.1^ 
We classify this object as a T6.5 based on the IRTF/SpeX spectrum for this object. 



4.5. Median Derived Spectral Indices 



Burgasser et al.l ( l2006l ) defined a number of primary spectral indices that compare the 
ratio of the integrated J- and i^-band fiux peaks to the blueward H2O and redward CH4 
absorption features; H2O— J, CH4— J, H2O— H, and CH4— H. X-band indices were also de- 
fined, but X-band fiuxes reduced by H2 CIA results in low SNR K-b and spectra and highly 
uncer tain i^'-band indices. The Y/J and K/J color ratios, defined by lBurgasser et al.l ( l2004j . 
20061 ). serve as proxies for the broadband Y — J and J — K colors. Two additional in- 
dices that co rrelate well with the T dwarf spectral sequence are Wj (IWarren et al.l 120071 ) 
and NH3— H (jPelorme et al.ll2008[ ). which approximate the slope of the J- and i7-band fiux 
peaks, respectively. 



In addition to these indices, we have derived an H/ J color ratio as a proxy for the J — H 



color. 



H/J 



560-1. eOO^tm 



-^1. 250-1. 



and the J-narrow index which is designed to differentiate Y dwarfs from T dwarfs based 
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on their narrow J-band flux peaks, 



-r -^1.245- 1.260/im /r,^ 

J-narrow = — ^—^ (2j 

.260-1. 275Mm 

where F is the median flux between the subscripted wavelengths in microns. Figure [20] 
depicts the wavelengths over which these indices are derived for a series of Palomar/TSpec 
spectra from this paper. 

Although indices in the literature are defined as the integrated flux over the desired 
wavelength range, this method is unreliable when trying to compute indices for low-SNR 
spectra. Even with moderate SNR spectra, the flux in the numerator of most indices is 
minuscule for late-type T dwarfs and easily modulated by noisy pixels and poor telluric 
correction. For this reason, we have computed all of our indices over the classical wavelengths 
but use the median flux instead of the integrated flux. This method reduces the scatter in 
index values as a function of spectral type, especially at later types. Further discussion about 
using median fluxes to compute indices is deferred to the Appendix, where we also include 
the integrated flux indices for all our WISE discoveries. 

We computed the index values using a Monte Carlo model of each spectrum. This was 
accomplished by randomly drawing from a normal distribution with means given by the 
flux densities at each wavelength and standard deviations given by the uncertainty in the 
flux densities. For 1000 realizations of each spectrum, the index is given as the mean and 
standard deviation of the distribution of index va l ues. T able [T] lists the index valu es for the 



T and Y dwarf spectra in iKirkpatrick et al.l (l201ll . l2012l ) and 



Gushing et al.l (1201 ll ). the new 



WISE T dwarf discoveries in this paper, and for objects from Table O 

Spectral indices for the WISE-discovered T and Y dwarfs are shown in Figures [211 to 
along with the TO-to-YO spectral standards. Because our sample is mostly T dwarfs later 
than T5, indices for the T dwarfs in the SpeX Prism Library (Burgasser et al., in prep.) are 
also included in our figures. The average index value and standard deviation, for the ~320 
unique T and Y dwarfs shown in the figures, are listed in Table [H for each half spectral type 
from TO to YO. In the subsections below we discuss each index in detail. 



4-5.1. Primary Indices from iBuraasser et al\ ^200d) 



The primary classifi cation indices for T dw 'arfs were designed bv [Burgasser et al.l (|2002| ) 
and [Geballe et al.l ( 12002[ ). and then revised by [Burgasser et al.l ( 12006[ ). We modify these as 
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foUows to incorporate median fluxes: 

H2O-J = 1"^'^^-"^°^^"' (3) 

-^1. 260-1. 285Atm 

CH4-J = ^^■315-l-340Mm 
-^1.260-1.285^4771 

TT ^ jj -^1. 480-1. 520/.tm /^n 
H20-Ji = (5) 



CH4-H = 1""^"""°'"^"^ . (6) 

-^1. 560-1. 600Atm 

These indices each show a general trend of having a maximum value at the earliest T spectral 
type and a steady decrease at later spectral types. However, by the end of the T sequence 
theses indices have saturated and are less useful for classification. For Y dwarfs, these indices 
have highly uncertain and spurious values since the numerator in each case has essentially 
no flux and is dominated by background noise. 



-^1.140- 


1 1 fi ^ / itin 

_L . _L \JO lit 


-^1.260- 


1.285fim 


-^1.315- 


1.340^m 


-^1.260- 


1.285Atm 


-^1.480- 


-1.520/.tm 


-^1.560- 


-1.600Atm 


-^1.635- 


1.675fj,m 



4-5.2. Wj and NH-^—H Indices for Late-type T Dwarfs 

The Wj index was defined by Warren et al. (2007) to characterize the J band width. 
The original integrated flux definition required that the denominator be multiplied by a 
factor of two in order to compensate for the larger width numerator. When modified to use 
the median flux, the index becomes, 



W. 



Fi, 



180-1. 230;im 



(7) 



260-1. 285AJm 



and it is no longer necessary to keep this factor in the denominator. We have chosen to remove 
it in our analysis. This produces index values between 0.0 and 0.9, which is consistent with 
the integrated flux results in the literature. The flux from 1.180-1.230 /im gradually and 
consistently decreases wit h spectral type, produ cing unique index values all the way to the 
T/Y boundary, as seen by I Gushing et al.l (1201 ll ). 



Delorme et al.l (120081 ) defined the NH3— H index to probe the blue wing of the H band 



in later T dwarfs. We modify this index to incorporate median fluxes. 



NH,-H 



530-1. 560Atm 



Fi 



570-1.6G0Aim 
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This index is not useful at identifying T dwar fs earlier than T7, b ut has a large dynamic 
range for for the latest T dwarfs and the YOs. Gushing et al. (j2011 ) identified the break in 
the NH3— H index at YO, suggesting that near infrared NH3 absorption begins at the T/Y 
boundary. This break is still clearly identified in our median flux index. 



4.5.3. Y/ J Ratio 



The Y/J index was defined by iBurgasser et al.l (|2006[ ) as a possible tracer of variations 
in metallicity. We modify this index to incorporate median fluxes, 



Y/J 



.005-1. 045/im 
.250-1. 290^01 



(9) 



The y-band spectra that we have acquired are from the low-resolution, multi-band spectro- 
graphs IRTF/SpeX, Palomar/TripleSpec, Magellan/FIRE, and Gemini/GNIRS. From lower 
resolution spectra we derive indices with larger uncertainties. This index shows significant 
scatter compared to the H/J and K/J ratios and the spectral standards produce a trend with 
redder Y/J flux ratios relative to the rest of the population. The dispersion in this index is 
smallest for T4's and later objects show the largest scatter. 



4.5.4. H/J Ratio 



Burgasser et al.l ( 120021 ) defined a broader version of the H/J index that encompasses 



most of the T dwarf flux contributing to the broadband J — H color, and noted a possible 
reversal at later types. It is not one of the indices revised in IBurgasser et al.l ( l2006l ) and so we 
ha ve constructed the H/J index, presented in Equation [H employing the wavelengths used 
by IBurgasser et al.l ( l2006l ) to define other indices. This index shows a tight trend with an 
average dispersion of 0.1 and shows a similar reversal as the 2MASS J — H colors in Figure ID 
As discussed in §3.1, the turnaround of the J — H color is evident before the T/Y boundary, 
and appears to occur around T6±l for the H/J index. However, Y dwarfs show a significant 
scatter in H/J. The YOs break the trend of the T dwarfs, and the H/J index drops, possibly 
due to the onset of NH3 absorption. WISE J182831.08+265037.8 has been typed as > Y2 



( iKirkpatrick et al.ll2012l ) based on the near-equal heights of the J- and if-band flux peaks 
and has an index value equivalent to the earliest T dwarfs. This dichotomy of H/J flux ratios 
hints at drastically different atmospheric conditions for YOs and later type Y dwarfs. 
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4.5.5. K/ J Ratio 



The wavelengths used for the K/J ratio were initially defined by lBurgasser et al.l (|2002[ ) 
to compare the iC-band fiux peak to the J-band fiux peak, and modified here to incorporate 
median fiuxes, 



K/J 



2.060-2. lOOAtm 



(10) 



-^1. 250-1. 290/.im 

Models have l ong predicted dominant CIA of the iT-band fiux in cool b rown dwarf 
atmospheres, ( ISaumon et al.l Il994i l2012l : iMarley et al.l Il996l : lAUard et al.l Il996l ) which has 



been observationally verified and is evident in Figure [221 T he large dispersion in the late- 
type T K/J index was pointed out by lBurgasser et al.l (l2006l ) and we find that the dispersion 
is smallest at T4 and fiares at both earlier and later types. Although the early-type T 
dwarf standards fall near the mean of each spectral bin, the late-type T spectral standards 
are on the redder side of the mean. Figure 123) shows the K/J indices for T dwarfs, sorted 
by instrument. We find that the average K/J index for the T5-T9 spectral standards is 
0.147±0.013 and only -11% (18 out of 170; 8 WISE discoveries and 10 from the SpeX 
Prism Library) are redder than the So" upper limit. However, 47 of the 126 WISE-discovered 
and 7 of the 44 SpeX Prism Library late-type T dwarfs are below the Sa lower limit (shown 
in Figure 1231). In total 54 out of 170, approximately one third, of the T5 or later dwarfs are 
blue relative to the standards. 

The largest dispersion (~1.5 mags) in the K/J ratio is in the T7-T8 spectral bins, in 
which the number of known T dwarfs has been quintup led by WISE. The T dwarf sample 
prior to WISE peaked at T5 f lKirkpatrick et al.l 1201 ll . Figure 28), and WISE discoveries 
shift this peak to T6, with the number of T8's nearly as bountiful. Figure 122] shows that, 
although the spectral standards all have similar K/J ratios, the value of the index for late- 
type T dwarfs gradually decreases at later types. The small number of late-type T dwarfs 
in the SpeX Prism Library, and the steady decrease in the K/J index with spectral type, 
results in a smaller fraction of blue T dwarfs from the SpeX Prism Library (~16%) relative 
to the WISE discoveries (~37%). 

Although ~32% of the late-type T dwarfs are blue {K band suppressed) and ~11% 
are red, the current spectral standards still provide the best overall match to the bulk of 
observed spectra. The spectral standards match the mean H/J indices very well. It is 
possible that the standards, which were chosen to be bright in order to be easily observed, 
are also younger. If younger than the mean of the sample, the standards would generally be 
more luminous for their effective temperature (larger), have a lower surface gravity (reduced 
collision induced absorption), and be metal-rich. All of these factors would result in the 
redder colors seen in the K/J index and bluer Y/J index values. Objects with blue or red 
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K/J index values, relative to the J band normalized standards, are most commonly called 
peculiar in the literature. Because this is fairly common in our sample, the objects we classify 
as peculiar deviate from the standards in more than one band. 



4-5.6. J -narrow Index 



The J-narrow index is defined in Equation [2] and also presented in iKirkpatrick et al. 



( 120121 ). This index was derived empirically from the spectra presented in this paper in order 
to produce a useful index for classifying Y dwarfs using a spectral index. As discussed above, 
many of the indices derived for T dwarfs have saturated before the T/Y boundary and are no 
longer useful for Y dwarfs. The KI doublet at 1.243 and 1.254 /im is a feature present in M 
though T dwarfs down to mid-type T. The numerator in this index encloses the red member 
of the J-band neutral potassium doublet and the denominator captures the J-band flux 
peak. Variations in the KI feature are what produce the dispersion and undulation seen in 
Figure 12^ for the T dwarf sequence. Most of our spectra are lower resolution IRTF/SpeX and 
Palomar/TSpec spectra and the KI 1.254;Ltm line is barely resolved. In these data, there is 
no significant difference in the J-narrow index when using the median or the integrated flux. 
In higher resolution spectra the integrated flux produces slightly lower index values than 
the median method while increasing the dispersion in each spectral bin by including more 
spectral variat i on. T o minimize this variability we use the median flux to derive this index. 
McLean et al.l (120031 Figure 15) shows how th e KI lines broaden t owards later spectral types, 
before also decreasing in strength around T6 (IMcLean et al.ll2007l ). It is this broadening that 
causes the J-narrow index to decrease from T0-T6, and the disappearance of the line in late- 
type T dwarfs that causes the slight increase in the index before falling for the Y dwarfs as 
a result of the narrowing J-band flux peak. 



As discussed in IKirkpatrick et al.l ( 120121 ). because our by-eye classification of Y dwarfs 
requires that the J-band peak be narrower than the YO standard, WISE J173835. 52+273258. 9, 
all the other YOs have smaller J-narrow indices. Also, this index is only useful for distin- 
guishing very early-type Y dwarfs from late-type T dwarfs since it does not appear to work 
well for WISE J1828+2650, which is either much later in type or spectroscopically peculiar. 
Future use of the J-narrow index for higher-resolution spectra may pr ovide a means of sort - 
ing each spectral bin by surface gravity by employing the KI feature ( jMcLean et al.ll2003l ). 
a pursuit that may be aided by computing the index using the integrated flux. 
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5. Clouds and Metallicity at the T/Y Boundary 



Burrows et al.l (120061 ) developed a set of brown dwarf models that combined cloudy and 
cloudless models to reproduce the obser ved J — K colors o f L an d T dwarfs, respectively. 
Similar synthetic colors were derived by ISaumon fc Marleyl (120081 ) that matched the over- 
all brown dwarf sequence. Both models failed to match the late-type T dwarf dispersion, 
w hich they could modulat e through variatio n s in m etallicity an d binarity (see Figure 15 
Saumon fc MarlevI boos h . iBurgasser e^aP J201lh utilized the ISaumon fc MarlevI J2008h 



m 



models to determine the best fit parameters for their five WISE-discovered T dwarfs and 
found that cloudy, low surface gravity models provided the best match to observed spectra. 



The addition of sulfide clouds to the brown dwarf models by iMorley et al.l ( 120121 ) repro- 
duces the dispersion of the late-type T dwarf photometry. The flux reversal we see in the 
J — H color (and the H/J index) around T7 cor r espon ds to the turn-off of the late- type T 
dwarfs from the cloudless models of iMorley et al.l (|2012| ). Based on this turn-off, the spectral 
sequence beyond T7 (Teff <800K) is possibly dominated by cloudy atmospheres that have 
redder H/J and K/J indices. This includes the T dwarf spectral standards and the Y dwarfs 
later than YO. The bluest H/J and K/J indices continue the trend of the early-type T dwarfs 
and are still consistent with cloudless atmospheres. The YOs in this case stand-out in the 
H/J index as breaking the trend, and may be less cloudy than the later Y dwarfs. Thus, the 
spectral sequence of the late-type T dwarfs and the early-type Y dwarfs may no longer be 
correlated directly to temperature, but also to the atmospheric conditions. 



The top panel of Figure 1251 shows the objects that we have computed indices for, sorted 
by spectral type. Early-type T dwarfs are uniquely identified by their K/J index, while late- 
type T dwarfs have a larger Y/J dispersion. The T5-T9 spectral standards all have similar 
index values, and the T8 dwarfs show the largest spread in index values. 



The middle panel in Figure [25] depicts the index values for the iMorley et al.l (120121 ) 
sulfide cloud models with solar metallicity, and various gravity and condensate sedimentation 
efficiencies (fsed), between 400K and 1300K. These models do not include silicate clouds, and 
so they do not replicate the early-type T dwarfs. The cloudless models predict a range of 
Y/J index values for the coolest objects when gravity is varied, but relatively little difference 
for most T dwarfs. Both the Y and J bands are impacted by the alkali opacity and small 
variations to the broadening produces large changes in the Y/J index, so our interpretation 
here is limited. For fsed=^i the models predict a slight increase in both the Y/J and K/J 
indices before they both decrease, and this matches our measured index values. However, 
for /sed=4 only the log g=4.5 model remains consistent with our measurements. Smaller fsed 
values have Y/J < 0.5 and large K/J values that are inconsistent with our measurements. 
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In the bottom panel of Figu re [25] we show t he in dex values for the cloudy (Case E) 
and cloudless models presented in iBurrows et al.l ( 120061 ) . for log g=5.0, Te//S from 800K to 
1700K, and various metallicities. The highest temperature is marked with a square and the 
lowest temperature is marked with a circle in the figure. Here we see that the K/J index 
produced for the cloudless models, for a specific temperature, do not match the early-type 
T dwarfs. This figure shows that the cloudy models trace the early-type T dw arfs well 
and identifies a similar cloudy late-type T population as the iMorley et al.l ( 12012| ) models. 
Although both the cloudy and cloudless -0.5 dex tracks enclose the increasing Y/J index 
values, the cloudless sub-solar metallicity model best matches our measurements. 

Overall, the T dwarf spectral standards occupy a minimum in the Y/J index for the 
bulk of the late-type T dwarfs. Objects with Y/J indices below the spectral standards 
are best matched to cloudy models and possibly oversolar metallicities. Objects with a 
Y/J index greater than the standards are best matched to cloudless models and sub-solar 
metallici ties. The K/J inde x can be modulated by temperature, metallically, and surface 
gravity ( jLeggett et al.l 120071 ). However, objects with the lowest K/J values, also have the 
highest Y/J indices, which is consistent with many K band suppressed late-type T dwarfs 
that are best matched to low-metallicity models. 



6. Interlopers in WISE Color Space 

Some of the brown dwarf candidates survived the photometric selection process but 
were spectroscopically identified as contaminants in our sample. In cases where the acquired 
spectrum did not match a brown dwarf, we saved images at the telescope to later verify 
pointing. In the few cases where pointing was questioned, the candidate was added back to 
the candidate list and the observations were attempted again. If pointing was confirmed, 
and the observed flux was not that of a brown dwarf, we logged the object as an interloper. 

WISE All-Sky photometry for the interlopers is listed in Table IHl Figure [3] shows where 
these sources encroach on the WISE Wl — W2 versus W2 — W3 color space of T and Y 
dwarfs. Although many are located on the periphery, some look like legitimate brown dwarf 
candidates because they fall squarely in the brown dwarf color-color space. Interlopers that 
were observed with Spitzer are logged in Table [10] and shown in Figure [8] Only a few of the 
interlopers are distinguishable from brown dwarfs in this figure. 

Spectroscopic observations are listed in Table [11] along with descriptions of the spec- 
tra. In most cases we observe faint near-IR continuum and no discernible spectral features. 
However, some objects are unique and we discuss those sources in the following subsections. 
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6.1. Young Stellar Objects 

Two of the interlopers, WISE J0421+3721 and WISE J0546+2639, were selected from 
candidates in our L-dwarf color selection process [Wl — W2 > 0.4 mag and no association 
with a 2MASS source). Both objects are missing from the 2MASS All-Sky PSC, but are 
listed in the 2MASS Survey Point Source Reject Table. WISE J0421+3721 has 2MASS 
magnitudes J=17.0±0.2, //=15.0±0.1, and K,=14.1±0.1 mag. WISE J0546+2639 is flagged 
as an artifact contaminated source with J=15.88±0.07, i/=14.50±0.06, Xs=13.26±0.03 
mag. These two sources have very similar near-IR colors, and consistent Wl — W2 colors. 
The IRTF/SpeX spectra of these sources are shown in Figure [2S] with prominent spectral 
features marked. 

We identify these sources as YSOs based on c omparisons to the survey of 110 young stel- 



lar objects (YSOs) by lConnelley &: Greend (120101 ). We find that a few of their YSO spectra 



have similar morphologies to our newly identified YSOs in that they that lack emission fea- 
tures, peak around 1.8/im, and show weak H and CO absorption features. The best spectral 
match Elias 2-25 (16:26:34.167 -24:23:28.26 J2000) is a T Tauri star with similar near-IR 
colors to the new YSOs (J - H=1.598 H - K,=0.943, and J - K,=2M2). The other T 



Tauri objects from IConnelley fc Greend ( 120101 ) with similar colors and spectral morphologies 



are V806 Tau, FS Tau A, and LZK 12. 



Employing the a spectral index, defined as the slope of log(AFA) versus log(A) (ILada 



19871 ). over the WISE passbands we find a=-1.63 and -1.42 for WISE J0421+3721 and WISE 
J0546+2639, respectively. Inclusion of the and W3 magnitudes for WISE J0421+3721 
produces a=-1.45. These values are consistent with evolved T Tauri stars, between Class II 
and Class III, in the proximity of Taurus-Auriga. 



6.2. Active Galactic Nuclei 



Although many of the interlopers show faint continuum flux, two of them show spec- 
tral features indicative of AGN. WISE J1530-2617 and WI SE J1754+3233 have Syitzer and 
WISE colors consistent with reddened extragalactic sources ( Wright et ahlboiO : Eisenhardt et al 
2012l : lstern et al.ll2012h . 



Figure [27] shows the Keck/NIRSPEC J-band spectrum of WISE J1530-2617. We iden- 
tify Ha, [NII]A6583, and broad [SII]AA6716, 6731 at 1.3136, 1.3158 and 1.3313, 1.3334 /zm, 
respectively. This prod uces a redshift z= 1.00 and l ine flux ratio N[II]/IIq; = 1.314, which 
is typical for an AGN dVeilleux fc Osterbrockl [l987l ). Also, Wl - iy2=3 .89±0.50 for this 



source, which is even redder than the VFliy2-dropouts shown in Figure 1 of lEisenhardt et al. 
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(120121). 



The HST/WFC3 spectrum of WISE J1754+3233 is shown in Figure [21 We determine 
that z=1.92 for H/? and [O III]AA4959, 5007 at 1.4192, 1.4471 and 1.4611/xm, respectively. 
Altho ugh fO III]A5007/H /3 = 1.129 is not unique to AGN, its WISE colors identify it as an 
AGN (jWright et al.ll2010l ). This object is one that was initially identified as a candidate in 
the Preliminary Data Release, but its updated All-Sky Data Release photometry moved it 
outside our selection criteria (see Figure [3]). 



7. Conclusions 

We present the spectra of ~100 T dwarfs uncovered with the Wide- field Infrared Survey 
Explorer (WISE). Spectral types were derived by visual comparison to spectral standards, 
and modified median-fiux spectral indices were computed for WISE brown dwarf discoveries. 
We also define the J-narrow index to help bet ter identify future early- type Y dwarf discover- 



ies. Along with the 89 T dwarfs reported by iKirkpatrick et al.l (1201 ll ). our follow-up triples 



the number of known brown dwarfs with spectral types later than T5. 

Using the classification schemes in the literature, we identify three extremely red brown 
dwarfs that can not easily be classified as L or T type. These objects display Y- and J-band 
spectral morphologies most similar to T dwarfs, have red J — K colors, and lack distinct 
CH4 absorption features. Although gravity, metallicity, and temperature variations can all 
contribute to the reddening in these objects, variability seen in WISE J1738-I-6242 hints at 
rapid (on the order of a year) atmospheric changes. Perhaps the discrepant features we see 
in these extremely red objects are due to an unresolved redL + T binary. If the T dwarf 
component of this system constrains other physical parameters, such as the age or metallicity 
of the system, this would shed light on the underlying cause of the red L dwarf phenomenon. 
Alternatively, these objects may bridge the L dwarf sequence to the HR 8799 planets and 
provide a greater understanding of both with further investigation. 

Along with the spectral indices, we derive the Y/J, H/J and K/J peak fiux ratios for 
~320 T and Y dwarfs. The H/J ratio traces the J — H color and shows a reversal around 
T7. The YOs stand-out in the H/J index as breaking the trend, and may be less cloudy 
than the later Y dwarfs. Thus, the spectral sequence of the late-type T dwarfs and the 
early-type Y dwarfs may no longer be correlated directly to temperature, but also to other 
atmospheric conditions like cloud fraction, metallicity, grain size, and surface gravity. The 
K/J index shows a la rge dispersion of ^1. 5 mag, which can be matched by the sulfide cloud 



models presented by iMorley et al.l (120121 ) and not by previous cloudless models used for 
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late-type T dwarfs. We find tfiat although most late-type T dwarfs match the J- and H- 
band morphology of the spectral standards, one-third show significantly suppressed K-hand 
flux relative to the standards (smaller K/J values), which implies higher surface gravities, 
cloudless atmospheres, and/or low metallicitics. Comparison to atmospheric models reveals 
that the small Y/J peak flux ratios of latc-typc T dwarfs are best matched to cloudy models 
and/or oversolar metallicities. Objects with a Y/J index greater than the standards are best 
matched to cloudless models and/or sub-solar metallicities. However, we can not disentangle 
the physical parameters modulating T dwarf colors until model grids are extended to include 
various cloud species at lower temperatures and non-solar metallicities. 
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Appendix A: Integrated Flux Indices for WISE Discovered Brown Dwarfs 

Spectral indices from the literature are defined as integrated flux ratios such that, 

integrated flux index = JFai-A2 dA / /FA3-A4 dA, 

where the numerator, integrated between Ai — A2, covers a specifled absorption region and 
the denominator, integrated between A3 — A4, includes the corresponding peak flux. This 
results in index values generally less than unity and greater than zero. In this paper we 
redeflne the spectral indices using the median flux ratios which when deflned as. 



median flux index = Fx^-x^ / Fx^-X4, 



for the same wavelengths produce consistent index values with the integrated flux method, 
but decreased dispersion per spectral type bin. 

For each of the WIS E discovered brown dw a rfs listed in T a ble [7| we fl rst derived the 



i ntegr ated flux ratios from iBurgasser et al.l (120061 ) . IWarren et al.l (120071 ). and lDelorme et al. 



(120081 ). These are listed in Table lAll Indices were derived as described in §4.5, using a 
Monte Carlo method with 1000 realizations of the spectrum. Figure lAll shows the median 
flux and integrated flux indices plotted as a function of spectral type, like Figure EH but 
color coded by spectrograph. The Y/J, H/J, and K/J flux ratios computed using the median 
flux and integrated flux methods are shown in Figure IA21 also color coded by spectrograph. 



The integrated flux indices show a clear instrumental bias, where the indices from 
IRTF/SpeX spectra sit distinctly above the others. This offset is the result of differences 
in spectral resolution between instruments, and between near-infrared bands for the same 
instrument. To properly compare integrated flux spectral indices between instruments we 
would flrst need to interpolate the spectra onto similar wavelength scales. Even for the same 
instrument, changes in the resolution as a function of wavelength would need to be removed 
by interpolation. Using the median flux, rather than the integrated flux, sidesteps this issue 
and reduces the likelihood of errors when comparing spectra from numerous instruments, like 
we have done here. Another, less signiflcant, source of this offset is a negative noise bias of all 
non-IRTF/SpeX spectra reduced with Spextool. This is clearly seen in Figure [TSl where the 
scatter in the per pixel flux is more often below the mean. This bias in the reduced spectrum 
results in smaller integrated fluxes and consequently, smaller index values. Employing the 
median flux instead of the integrated flux reduces data reduction and instrumental influences 
on the computed indices. 
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(7) 


W2 — 

(8) 


W3 
?) 


WISE 


J161441, 


,46+173935, 


.5 


T9 


> 


17.90 






14, 


,25 


± 


0, 


.05 


> 


12.45 




> 


9.21 


> 3.65 






< 1.80 






WISE 


J161705. 


74+180714, 


,1 


T8 


17 


.12 ± 


0, 


15 


14. 


16 


± 


0, 


,05 


12 


.49 ± 0.36 


> 


9.38 


2.96 ± 


0, 


16 


1.67 ± 


0, 


,36 


WISE 


J162208. 


,93-095934 


.4 


T6 


16 


.50 ± 


0, 


14 


14. 


17 


± 


0, 


,06 


> 


12.55 




> 


8.53 


2.33 ± 


0, 


15 


< 1.62 






WISE 


J162725. 


,65+325524, 


,6 


T6 


16 


.25 ± 


0, 


,07 


13. 


,60 


± 


0, 


,04 


12 


.56 ± 


0.35 


> 


9.25 


2.65 ± 


0. 


,08 


1.04 ± 


0, 


,35 


WISE 


J164715. 


,57+563208, 


,3 


L9 pec (red) 


13 


.60 ± 


0, 


,02 


13. 


,09 


± 


0, 


,02 


12 


.06 ± 


0.09 


> 


9.62 


0.52 ± 


0. 


,03 


1.03 ± 


0, 


,10 


WISE 


J165311. 


05+444422 


,8 


T8 


16 


.49 ± 


0, 


,07 


13. 


,81 


± 


0, 


,04 


12 


.26 ± 


0.23 


> 


9.49 


2.68 ± 


0. 


,08 


1.55 ± 


0, 


,24 


WISE 


J171104. 


,60+350036, 


,8 


T8 


> 


18.15 






14. 


72 


± 


0, 


,06 


> 


12.76 




> 


9.45 


> 3.43 






< 1.96 






WISE 


J171717. 


,02+612859, 


,3 


T8 


18 


.42 ± 


0, 


,20 


15. 


,09 


± 


0, 


,05 


13 


.51 ± 


0.38 


> 


10.07 


3.33 ± 


0, 


,20 


1.58 ± 


0, 


,39 


WISE 


J172844. 


,93+571642, 


,7 


T6 


17 


.96 ± 


0, 


18 


15. 


,01 


± 


0, 


,05 


> 


13.49 




> 


9.84 


2.95 ± 


0, 


19 


< 1.51 






WISE 


J173835. 


,53+273259, 


,0 


YO 


> 


18.41 






14. 


,55 


± 


0, 


,06 


11 


.93 ± 0.19 


> 


8.98 


> 3.86 






2.62 ± 


0, 


,20 


WISE 


J174124. 


,25+255319, 


,6 


T9 


15 


.38 ± 


0, 


,05 


12. 


,33 


± 


0, 


.03 


10 


.83 ± 


0.09 


> 


8.60 


3.05 ± 


0, 


,06 


1.50 ± 


0, 


,09 


WISE 


J180435. 


37+311706 


,4 


T9.5: 


> 


18.64 






14. 


,70 


± 


0, 


,06 


> 


12.55 




> 


9.42 


> 3.94 






< 2.15 






WISE 


J181210. 


85+272144, 


,3 


T8.5: 


17 


.80 ± 


0, 


,29 


14. 


,23 


± 


0, 


,05 


> 


12.26 




> 


9.31 


3.58 ± 


0, 


,29 


< 1.97 






WISE 


J182831. 


,08+265037, 


,7 


>Y2 


> 


18.47 






14. 


,39 


± 


0, 


,06 


> 


12.53 




> 


8.75 


> 4.08 






< 1.87 






WISE 


J183058. 


,56+454257, 


,4 


L9 


14 


.81 ± 


0, 


,03 


14. 


17 


± 


0, 


,04 


> 


13.17 




> 


9.67 


0.65 ± 


0, 


,05 


< 1.00 






WISE 


J184124. 


,73+700038, 


,0 


T5 


16 


.59 ± 


0, 


,05 


14. 


,39 


± 


0, 


.03 


13 


.67 ± 


0.47 


> 


9.54 


2.20 ± 


0, 


,06 


0.71 ± 


0, 


,47 


WISE 


J185215. 


,76+353716, 


,7 


T7 


16 


.55 ± 


0, 


10 


14. 


24 


± 


0, 


,05 


12 


.55 ± 


0.32 


> 


8.87 


2.31 ± 


0. 


11 


1.69 ± 


0, 


,32 


WISE 


J190624. 


74+450807, 


,1 


T6 


16 


.09 ± 


0, 


,06 


13. 


,82 


± 


0, 


,04 


13 


.03 ± 


0.43 


> 


9.66 


2.27 ± 


0. 


,07 


0.79 ± 


0, 


,43 


WISE 


J195246. 


,65+724000, 


,8 


T4 


14 


.22 ± 


0, 


,03 


13. 


,02 


± 


0, 


,03 


12 


.05 ± 


0.14 


> 


9.44 


1.21 ± 


0. 


,04 


0.96 ± 


0, 


,14 


WISE 


J195905. 


,65-333833 


.5 


T8 


16 


.44 ± 


0, 


10 


13. 


,88 


± 


0, 


,05 


> 


12.14 




> 


8.76 


2.56 ± 


0, 


11 


< 1.74 






WISE 


J201824. 


97-742327 


.5 


T7 


16 


.54 ± 


0, 


11 


13. 


,62 


± 


0, 


,04 


> 


12.52 




> 


9.22 


2.92 ± 


0, 


11 


< 1.10 






WISE 


J205628. 


,91+145953, 


,2 


YO 


> 


18.25 






13. 


,93 


± 


0, 


,05 


12 


.00 ± 


0.27 


> 


8.78 


> 4.33 






1.93 ± 


0, 


,27 


WISE 


J213456. 


,73-713744, 


.5 


T9 pec 


> 


17.74 






13. 


,99 


± 


0, 


.05 


12 


.33 ± 


0.31 


> 


9.02 


> 3.75 






1.66 ± 


0, 


,32 


WISE 


J215751. 


,35+265931, 


,4 


T7 


17 


.13 ± 


0, 


15 


14. 


,48 


± 


0, 


.06 


> 


11.91 




> 


8.58 


2.65 ± 


0, 


16 


< 2.57 






WISE 


J220922. 


11-273439, 


.6 


T7 


16 


.50 ± 


0, 


11 


13. 


,84 


± 


0, 


,05 


> 


12.28 




> 


9.12 


2.66 ± 


0, 


12 


< 1.56 






WISE 


J221354. 


68+091139, 


,4 


T7 


16 


.69 ± 


0, 


11 


14. 


,60 


± 


0, 


,07 


> 


12.34 




> 


9.04 


2.10 ± 


0, 


13 


< 2.26 






WISE 


J222623. 


,05+044004, 


,0 


T8/8.5 


17 


.29 ± 


0, 


22 


14. 


71 


± 


0, 


,09 


> 


12.24 




> 


9.08 


2.58 ± 


0, 


24 


< 2.47 






WISE 


J223729. 


52-061434, 


.4 


T5 


> 


17.49 






14. 


,73 


± 


0, 


,09 


> 


12.28 




> 


8.85 


> 2.75 






< 2.45 






WISE 


J223937. 


55+161716 


,1 


T3 


14 


.67 ± 


0, 


,04 


13. 


,44 


± 


0, 


,03 


12 


.14 ± 


0.33 


> 


8.92 


1.23 ± 


0, 


,05 


1.30 ± 


0, 


,33 


WISE 


J225540. 


,75-311842, 


.0 


T8 


16 


.92 ± 


0, 


17 


14. 


18 


± 


0, 


.06 


> 


12.20 




> 


9.09 


2.74 ± 


0, 


18 


< 1.98 






WISE 


J231336. 


,38-803700, 


.1 


T8 


16 


.30 ± 


0, 


,07 


13. 


,64 


± 


0, 


.03 


12 


.40 ± 


0.25 


> 


9.58 


2.65 ± 


0, 


,07 


1.24 ± 


0, 


,25 


WISE 


J231939. 


14-184404, 


.4 


T7.5 


17 


.15 ± 


0, 


16 


13. 


,76 


± 


0, 


.05 


> 


12.06 




9.07 ± 0.51 


3.39 ± 


0. 


17 


< 1.70 






WISE 


J232519. 


,53-410535, 


.0 


T9 pec 


17 


.60 ± 


0, 


,25 


14. 


13 


± 


0, 


,05 


> 


12.49 




> 


9.04 


3.47 ± 


0. 


,25 


< 1.64 






WISE 


J232728. 


,74-273056 


.6 


L9 


14 


.05 ± 


0, 


,03 


13. 


18 


± 


0, 


,03 


11 


.82 ± 


0.22 


> 


9.24 


0.87 ± 


0, 


,05 


1.36 ± 


0, 


,22 


WISE 


J234026. 


,61-074508 


.1 


T7 


15 


.95 ± 


0, 


,08 


13. 


,58 


± 


0, 


,04 


> 


12.37 




> 


9.00 


2.37 ± 


0, 


,09 


< 1.21 






WISE 


J234351. 


20-741846, 


.9 


T6 


15 


.74 ± 


0, 


,05 


13. 


,73 


± 


0, 


,04 


> 


12.43 




> 


9.37 


2.01 ± 


0, 


,06 


< 1.30 






WISE 


J234446. 


,23+103415, 


.6 


T9 


> 


18.03 






15. 


11 


± 


0, 


,12 


11 


.76 ± 


0.25 


> 


8.56 


> 2.92 






3.35 ± 


0, 


,28 


WISE 


J234841. 


10-102844, 


.1 


T7 


16 


.89 ± 


0, 


15 


14. 


,40 


± 


0, 


,06 


> 


12.56 




> 


9.09 


2.49 ± 


0, 


16 


< 1.84 






WISE 


J235941. 


,07-733504, 


.8 


T6.5 


15 


.25 ± 


0, 


04 


13. 


,32 


± 


0, 


,03 


11 


.57 ± 


0.13 


> 


9.38 


1.93 ± 


0, 


,05 


1.75 ± 


0, 


,13 



Note. — IScholz et al.l j201ll l independently discovered the T9 dwarf WISE 11741 + 2553, first announced in lGelino et all i201lD . and also 
noted WISE J0254+0223 as a proper motion object of presumably late type. 
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Table 2. WISE All-Sky Photometry for Brown Dwarf Discoveries from This 

Paper 



Object Name Wl Wl 

(mag) (mag) 
(1) (2) (3) 



WZ W4 Wl - W2 Wl - WZ 

(mag) (mag) (mag) (mag) 

(4) (5) (6) (7) 



WISE 


J000517, 


,48+373720. 


,5 


16.88 ± 0.12 


13, 


,27 


± 


0, 


.03 


11.99 ± 0.24 


> 


9.23 


3.61 ± 0.12 


1.28 ± 


0.24 


WISE 


.1003829, 


05+275852. 


1 


18.04 ± 0.29 


14, 


38 


± 


0, 


,05 


12.46 ± 0.31 


> 


8.78 


3.67 ± 0.29 


1.91 ± 


0.32 


WISE 


.1003830, 


54+840517. 


7 


17.53 ± 0.17 


15 


34 


± 


0, 


,09 


> 13.18 


> 


9.53 


2.19 ± 0.19 


< 2.16 




WISE 


.1004024, 


88+090054. 


8 


16.06 ± 0.08 


13, 


,92 


± 


0, 


,07 


> 12.06 


> 


8.65 


2.13 ± 0.11 


< 1.87 




WISE 


.1004542, 


56+361139. 


1 


15.34 ± 0.04 


13, 


73 


± 


0, 


,03 


12.61 ± 0.35 


> 


9.28 


1.61 ± 0.05 


1.12 ± 


0.35 


WISE 


J004945, 


,61+215120. 


,0 


15.47 ± 0.04 


12, 


,97 


± 


0, 


.03 


11.73 ± 0.17 


> 


9.21 


2.50 ± 0.05 


1.24 ± 


0.17 


WISE 


J013525. 


,64+171503. 


,4 


17.19 ± 0.15 


14. 


,74 


± 


0, 


.07 


> 12.73 


> 


8.86 


2.45 ± 0.17 


< 2.02 




WISE 


J021010, 


,25+400829. 


,6 


16.29 ± 0.09 


14. 


,74 


± 


0, 


.08 


> 12.66 


> 


9.17 


1.55 ± 0.12 


< 2.08 




WISE 


.1023318, 


05+303030. 


5 


16.59 ± 0.12 


14, 


,46 


± 


0, 


,07 


> 12.25 


> 


9.06 


2.13 ± 0.14 


< 2.22 




WISE 


.1024512, 


62-345047, 


8 


17.92 ± 0.31 


14, 


,56 


± 


0, 


,06 


12.19 ± 0.27 


> 


9.20 


3.36 ± 0.32 


2.38 ± 


0.27 


WISE 


.1024714, 


52 + 372523, 




> 18.37 


14 


70 


± 


0, 


,08 


> 12.58 


> 


9.11 


> 3.67 


< 2,11 




WISE 


.1025934, 


00-034645 


7 


17,33 ± 0.14 


15 


10 


± 





,08 


> 12.90 


> 


9.46 


2.23 ± 0.16 


< 2,20 




WISE 


J031614, 


,68+382008. 


,0 


14.72 ± 0.04 


13, 


56 


± 


0, 


.04 


12.37 ± 0.39 


> 


8.78 


1.16 ± 0.06 


1.19 ± 


0.40 


WISE 


J031624. 


,35+430709. 


1 


> 17.86 


14. 


.56 


± 


0, 


.07 


> 12.82 


> 


9.18 


> 3.30 


< 1.74 




WISE 


J032120. 


,91-734758. 


,8 


> 19.19 


15. 


,60 


± 


0, 


.08 


13.01 ± 0.32 


> 


9.19 


> 3.59 


2.59 ± 


0.33 


WISE 


.1032517, 


69-385454, 


1 


18.46 ± 0.31 


14, 


98 


± 


0, 


,06 


13.22 ± 0.46 


> 


9.66 


3.47 ± 0.31 


1.76 ± 


0.46 


WISE 


.1032547, 


72+083118. 


2 


15.44 ± 0.06 


13, 


49 


± 


0, 


,04 


> 11.66 


> 


8.80 


1.95 ± 0.07 


< 1.83 




WISE 


J033515, 


01+431045. 


1 


> 18.15 


14, 


60 


± 


0, 


.08 


> 12.42 


> 


8.95 


> 3.55 


< 2.18 




WISE 


J033605, 


,05-014350, 


,4 


> 17.96 


14, 


,54 


± 


0, 


.07 


> 12.56 


> 


9.01 


> 3.42 


< 1.98 




WISE 


J033651. 


,90+282628. 


,8 


16.01 ± 0.08 


14. 


,44 


± 


0, 


.07 


> 12.47 


> 


8.93 


1.57 ± 0.11 


< 1.97 




WISE 


J041358. 


,14-475039. 


,3 


> 19.39 


15. 


.69 


± 


0, 


.08 


> 13.14 


> 


9.53 


> 3.70 


< 2.55 




WISE 


J042417. 


,94+072744. 


1 


> 18.44 


15. 


,33 


± 





.13 


> 12.68 


> 


9.02 


> 3.11 


< 2.65 




WISE 


.1043052, 


92+463331. 


6 


> 18.08 


14, 


40 







,07 


11.51 ± 0.18 


> 


8.69 


> 3.69 


2.88 ± 


0.19 


WISE 


.1051208, 


66-300404, 


4 


> 18.24 


15, 


24 


± 


0, 


,10 


12.53 ± 0.31 


> 


9.48 


> 3.00 


2.71 ± 


0.32 


WISE 


J054047, 


,00+483232. 


,4 


> 18.25 


15, 


,07 


± 


0, 


.12 


> 12.09 


> 


9.27 


> 3.18 


< 2.98 




WISE 


J054601. 


.19—095947. 


.5 


15.94 ± 0.07 


13. 


.96 


± 





.05 


> 12.56 


> 


9.05 


1.97 ± 0.08 


< 1.40 




WISE 


J061437. 


.73+095135. 





16.92 ± 0.19 


14. 


.29 







.07 


> 12.04 


8.90 ± 0.39 


2.62 ± 0.20 


< 2.25 




WISE 


J062905. 


.13+241804. 


9 


14.36 ± 0.03 


13. 


.63 







,04 


11.83 ± 0.25 


> 


8.99 


0.74 ± 0.06 


1.80 ± 


0.25 


WISE 


J064205. 


,58+410155. 


5 


13.36 ± 0.03 


12. 


,55 







.03 


11.70 ± 0.31 


> 


8.76 


0.81 ± 0.04 


0.85 ± 


0.31 


WISE 


J070159, 


79+632129. 


2 


14.20 ± 0.03 


13, 


22 







.03 


12.48 ± 0.42 


> 


9.08 


0.98 ± 0.05 


0.74 ± 


0.42 


WISE 


JU ( zolz. 


44+340313. 


5 


> 18.27 


14, 


73 


+ 





,08 


> 12.21 


> 


8.92 


> 3.54 


< 2.52 




\VISE 


■iXjl OO^i . 


,y4+ / C)44dy. 




1 / . 10 rt U.14 


]t 


,77 







,07 


1 o on J- n O") 


> 


9.04 


o "jn _L n 1 K 


2.57 i 




AVISE 


JU 1 ■34dU. 


.yo+ / yuyo / . 


8 


1/1 /II -L r» r»Q 
14.41 3; U.U3 


13. 


.73 


1 





.03 


1 o Qn -1- n oc 


> 


9.52 


U.DI ZXZ U.UO 


1.43 db 


0.26 


WISE 


JUoiiiY. 


,oi — oUoi4i. 


,3 


1 T m _1_ (1 1 o 


14. 


,38 


db 





,04 


11 OK _1_ die 

11.85 ± 0.15 


9.09 ± 0.30 


o m _1_ n 1 o 
.^.yi It U.13 


2.53 db 


0. 15 




TfiQi oon 


nyl _i_/inoi nfl 

. U4-t-4U^i-UD. 




1 Q Od -t- n A"? 
ICS. .^4 ZtZ U.4^ 






_i_ 
3; 




. 10 




> 


9.06 


Q 1 fi -t- n AH 






AVISE 


TnQ9n^^ 




ga 


1 Q riR -t- n no 


12 


39 


-(- 


Q 


03 


1 1 OQ 4- n 1 7 
11. ^ u.ll 


> 


9.08 


n R7 -t- n nA 
u.D 1 zn U.U1 


1 10 ziz 


17 


WISE 


J uyoU4( . 


32+011 ( 3.1. 


„b 
.5 


18.0b ih 0.34 


14, 


48 


+ 





,06 


> 12.85 


> 


9.20 


3.56 it 0.34 


< 1.63 




WISE 


J102557, 


72 + 030755, 


7 


17,89 + 0.38 


14 


10 







,06 


> 12.19 


> 


8.81 


3.79 ± 0.38 


< 1.90 




WISE 


J lujyu ( . 


, I o — IDUUUii, 


,9 


lo.oo It U.ll 




,16 


i 





,05 


1 O VQ ^\ m 


> 


8.94 


o H n -L n 1 o 
^.4y ± u.lji 


1.43 ziz 


0.52 


AVISE 


J 1U>3U4 f . 


.yU+oUobUo. 




IcS.Uo 3; U.34 


1A 


.94 


1 





,08 


> 12.95 


> 


9.02 


3.11 ZXZ U.30 


K. 1.99 






TI nt^ 1 ^in 

J ±U0 J-i3U. 


m 01 QQt^Q 

.UJ- — ^ j-i3soy. 


^ 


1'ri'7_l_ni7 


14 












> 


9.17 


o RO -t- n 1 a 
z.oz It u.lo 






WISE 


J112438. 


,12-042149. 


.7 


16.56 ± 0.12 


14. 


,05 


± 


0, 


,05 


> 12.49 


> 


8.58 


2.51 ± 0.13 


< 1.56 




WISE 


J114340. 


,22+443123. 


,8 


18.51 ± 0.39 


15. 


,27 


± 


0, 


,08 


> 13.00 


> 


9.70 


3.25 ± 0.39 


< 2.27 




WISE 


J122152, 


,28-313600, 


,8 


15.86 ± 0.06 


13, 


,85 


± 


0, 


,04 


12.35 ± 0.35 


> 


9.14 


2.01 ± 0.07 


1.50 ± 


0.35 


WISE 


.1122558, 


,86-101345, 


,0 


16.34 ± 0.09 


13 


99 


± 


0, 


,05 


12.11 ± 0.30 


> 


9.10 


2.36 ± 0.10 


1.88 ± 


0,30 


WISE 




,65-313934, 


,2-= 


13.33 ± 0.02 


12, 


,38 


± 


0, 


,02 


11.41 ± 0.12 


> 


8.83 


0.94 ± 0.03 


0.98 ± 


0.12 


WISE 


J125015. 


,56+262846. 


9 


16.36 ± 0.09 


14. 


,58 


± 


0, 


,07 


> 12.84 


> 


9.06 


1.78 ± 0.11 


< 1.74 




WISE 


J125715. 


,90+400854. 


,2 


16.74 ± 0.10 


14. 


,47 


± 


0, 


,05 


> 12.40 


> 


8.76 


2.28 ± 0.11 


< 2.06 




WISE 


J130141. 


.62-030212. 


.9 


18.06 ± 0.38 


14. 


.95 


± 


0, 


,09 


> 12.24 


> 


8.88 


3.11 ± 0.39 


< 2.72 




WISE 


J131833. 


,98-175826. 


,5 


18.10 ± 0.34 


14. 


,75 


± 


0, 


,07 


> 12.43 


> 


9.47 


3.35 ± 0.34 


< 2.32 




WISE 


.1133750, 


,46+263648. 


6 


16.31 ± 0.08 


14, 


62 


± 


0, 


,06 


> 12.22 


> 


9.03 


1.69 ± 0.10 


< 2.39 




WISE 


.1134802 


49-134412, 


,0" 


16.15 ± 0.07 


14 


18 


± 


0, 


,05 


> 12.14 


> 


9.14 


1.97 ± 0.08 


< 2.03 




WISE 


.1140035 


40-385013 


5 


15.34 ± 0.04 


13 


75 


± 





,03 


> 12.78 


> 


9.47 


1.60 ± 0.05 


< 0.97 




WISE 


.1142320 


84+011638. 


()•= 


18.01 ± 0.30 


14 


85 


± 





,07 


> 12.66 


> 


9.41 


3.16 ± 0.30 


< 2.19 




WISE 


J144901, 


,85+114710. 


,9'' 


17.39 ± 0.16 


14, 


,84 


± 


0, 


,07 


> 12.40 


> 


9.44 


2.55 ± 0.17 


< 2.43 




WISE 


J150502. 


,39-285345. 


,5* 


14.02 ± 0.03 


13. 


30 


± 


0, 


,04 


11.76 ± 0.26 


> 


8.70 


0.72 ± 0.05 


1.53 ± 


0.28 


WISE 


J151721, 


,13+052929. 


,3 


> 18.10 


15, 


,13 


± 


0, 


,08 


> 13.13 


> 


9.52 


> 2.97 


< 2.01 




WISE 


J152305, 


10+312537. 


6 


17.91 ± 0.21 


14, 


39 


± 


0, 


,04 


> 13.32 


> 


9.62 


3.52 ± 0.22 


< 1.08 




WISE 


J154214, 


00+223005. 


2 


> 18.88 


15 


02 


± 





,06 


> 12.88 


> 


9.51 


> 3.86 


< 2.15 




WISE 


J154352, 


78-043909 


,5'' 


16.11 ± 0.08 


14, 


39 


± 





,06 


> 12.51 


> 


8.42 


1.72 ± 0.10 


< 1,89 




WISE 


J154459, 


27+584204. 




18.39 ± 0.30 


15 


03 


± 





,06 


> 13.42 


> 


9.75 


3.36 ± 0.31 


< 1,62 




WISE 


J162541, 


,36+152811. 


IS 


16.90 ± 0.13 


14, 


,72 


± 


0, 


,07 


> 12.50 


> 


9.15 


2.18 ± 0.15 


< 2.22 




WISE 


J162918. 


,56+033535. 


,68 


13.40 ± 0.03 


12. 


,50 


± 


0, 


,03 


11.32 ± 0.14 


> 


8.64 


0.90 ± 0.04 


1.18 ± 


0.14 


WISE 


J163236. 


,47+032927. 


,3 


15.90 ± 0.07 


14. 


,34 


± 


0, 


,06 


> 12.71 


> 


9.11 


1.56 ± 0.09 


< 1.63 




WISE 


J163645. 


,56-074325. 


,1 


16.20 ± 0.12 


14. 


,69 


± 


0, 


,09 


> 12.40 


> 


8.81 


1.51 ± 0.14 


< 2.29 
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Table 2 — Continued 



Object Name Wl W2 W3 W4, Wl - W2 W2 - V 

(mag) (mag) (mag) (mag) (mag) (mag 

(1) (2) (3) (4) (5) (6) (7) 



WISE 


J170745 


.85-174452 


.5 


16 


.54 ± 


0, 


.15 


13, 


,68 


± 


0, 


,05 


> 


11.89 


> 


8.87 


2.85 ± 


0, 


,16 


< 1.79 






WISE 


J172134, 


.46+111739, 


,4 


15, 


.90 ± 


0, 


,06 


14, 


,28 


± 


0, 


,06 


> 


12.27 


> 


8.86 


1.62 ± 


0, 


.09 


< 2.02 






WISE 


J173035, 


.99+420742 


,5 


15, 


.11 ± 


0, 


,03 


14, 


,61 


± 


0. 


,05 


> 


13.47 


> 


9.50 


0.51 ± 


0, 


.06 


< 1.13 






WISE 


J173421 


.02+502349, 


,9 


15, 


.41 ± 


0, 


,03 


14, 


,34 


± 


0. 


,04 


> 


13.48 


> 


9.85 


1.07 ± 


0, 


,05 


< 0.87 






WISE 


J173623 


.03+605920, 


,2 


> 


18.70 






15, 


,35 


± 


0. 


,07 


13 


.29 ± 0.41 


> 


9.85 


> 3.36 






2.06 ± 





.42 


WISE 


J173859, 


.27+614242 


,1 


14, 


.06 ± 


0, 


,03 


13, 


,34 


± 


0. 


,03 


12 


.20 ± 0.15 


> 


9.86 


0.72 ± 


0, 


,04 


1.14 ± 





.15 


WISE 


J174113, 


.12+132711 


,9 


17, 


.50 ± 


0, 


,29 


14, 


,73 


± 


0. 


,08 


> 


12.49 


> 


8.67 


2.77 ± 


0, 


.30 


< 2.24 






WISE 


J174303, 


.71+421150, 


,0 


15, 


.40 ± 


0, 


,04 


13, 


,92 


± 


0. 


,04 


12 


.38 ± 0.25 


> 


9.50 


1.48 ± 


0, 


,05 


1.54 ± 





.25 


WISE 


J174556 


.65+645933, 


,8 


> 


19.48 






16, 


,40 


± 


0, 


,09 


> 


14.22 


> 


10.54 


> 3.08 






< 2.18 






WISE 


J174640 


.78-033818, 


.0 


> 


18.02 






14, 


79 


± 


0, 


10 


> 


12.17 


> 


8.80 


> 3.23 






< 2.62 






WISE 


J175510, 


.28+180320, 


,2 


14, 


.60 ± 


0, 


,03 


13, 


,74 


± 


0. 


,04 


12 


.36 ± 0.31 


> 


9.28 


0.87 ± 


0, 


,05 


1.38 ± 





.32 


WISE 


J175929, 


.37+544204, 


,7 


> 


18.55 






15, 


,51 


± 


0. 


,08 


> 


13.61 


> 


9.44 


> 3.05 






< 1.90 






WISE 


J180901 


.07+383805, 


,4' 


> 


18.00 






15, 


,19 


± 


0. 


,09 


> 


12.56 


> 


9.52 


> 2.81 






< 2.64 






WISE 


J180952 


.53-044812, 


.5 


13, 


.29 ± 


0, 


,03 


12 


,73 


± 


0. 


,03 


12 


.38 ± 0.48 


> 


8.98 


0.56 ± 


0, 


,04 


0.35 ± 





.48 


WISE 


J181243, 


.14+200746, 


,4 


> 


18.55 






15, 


,35 


± 


0. 


12 


> 


12.89 


> 


9.23 


> 3.20 






< 2.46 






WISE 


J181329, 


.40+283533, 


,3 


15, 


.72 ± 


0, 


,06 


14, 


,07 


± 


0. 


,05 


12 


.54 ± 0.35 


> 


9.38 


1.65 ± 


0, 


,07 


1.53 ± 





.35 


WISE 


J184041 


.77+293229 


,2 


> 


18.53 






15, 


,12 


± 


0. 


,09 


12 


.71 ± 0.40 


> 


9.37 


> 3.41 






2.41 ± 





.41 


WISE 


J190903 


.16-520433, 


.5 


> 


18.20 






15 


,34 


± 


0. 


13 


12 


.56 ± 0.40 


> 


9.25 


> 2.85 






2.79 ± 





.42 


WISE 


J191359 


.78+644456, 


,6 


17, 


.37 ± 


0, 


,12 


15 


,07 


± 


0. 


,05 


> 


12.90 


> 


9.63 


2.30 ± 


0, 


.13 


< 2.18 






WISE 


J192841 


.35+235604, 


,9 


13, 


.94 ± 


0, 


,04 


12 


,11 


± 


0. 


,03 


11 


.03 ± 0.13 


> 


8.91 


1.83 ± 


0, 


,04 


1.09 ± 


0, 


.13 


WISE 


J195436 


.15+691541, 


,3 


17, 


.35 ± 


0, 


,08 


14, 


,97 


± 


0. 


,04 


> 


13.84 


> 


9.51 


2.38 ± 


0, 


,09 


< 1.14 






WISE 


J195500 


.42-254013, 


.9 


> 


18.13 






15 


,02 


± 


0. 


11 


> 


12.34 


> 


8.51 


> 3.12 






< 2.67 






WISE 


J200804 


.71-083428, 


.5 


16, 


.25 ± 


0, 


,10 


14, 


,23 


± 


0. 


,06 


> 


12.64 


> 


8.86 


2.02 ± 


0, 


12 


< 1.59 






WISE 


J201404 


.13+042408 


,5 


> 


17.94 






15 


,16 


± 


0. 


12 


> 


12.30 


> 


8.95 


> 2.78 






< 2.87 






WISEPC J201546. 27+664645. 1-i 


16, 


.70 ± 


0, 


,09 


14, 


,68 


± 


0. 


,06 


13 


.02 ± 0.45 


> 


9.14 


2.02 ± 


0, 


,11 


1.66 ± 





.46 


WISE 


J201920, 


.76-114807, 


.5 


17, 


.29 ± 


0, 


,21 


14, 


,32 


± 


0. 


,06 


> 


12.20 


> 


9.03 


2.96 ± 


0, 


,22 


< 2.12 






WISE 


J203042, 


.79+074934, 


,7 


12, 


.96 ± 


0, 


,03 


12 


,12 


± 


0. 


,03 


10 


.96 ± 0.11 


> 


8.96 


0.83 ± 


0, 


,04 


1.16 ± 





.11 


WISE 


J204356, 


.42+622048 


,9 


13, 


.90 ± 


0, 


,03 


13, 


,02 


± 


0. 


,03 


12 


.12 ± 0.22 


> 


9.27 


0.87 ± 


0, 


,04 


0.90 ± 





.22 


WISE 


J212321 


.92-261405, 


.1 


16, 


.95 ± 


0, 


,13 


14, 


,52 


± 


0. 


13 


> 


11.62 


> 


8.24 


2.42 ± 


0, 


,19 


< 2.90 






WISE 


J214706 


.78-102924, 


.0 


> 


17.60 






15, 


,06 


± 


0. 


12 


> 


12.47 


> 


8.80 


> 2.54 






< 2.59 






WISE 


J223617 


.59+510551, 


,9 


13, 


.84 ± 


0, 


,03 


12 


,48 


± 


0, 


,03 


11 


.02 ± 0.08 


> 


9.32 


1.36 ± 


0, 


.04 


1.47 ± 


0, 


.09 


WISE 


J223720 


.39+722833, 


,8 


15, 


.67 ± 


0, 


,06 


13, 


,61 


± 


0, 


,04 


12 


.62 ± 0.38 


> 


9.38 


2.06 ± 


0, 


,07 


0.99 ± 





.38 


WISE 


J230133 


.32+021635, 


,0 


16, 


.30 ± 


0, 


,08 


14, 


,34 


± 


0. 


,06 


> 


12.47 


> 


9.13 


1.96 ± 


0, 


,10 


< 1.88 






WISE 


J230356 


.79+191432, 


,9 


16, 


.50 ± 


0, 


,10 


14, 


,67 


± 


0. 


,07 


> 


12.66 


> 


8.74 


1.83 ± 


0, 


,12 


< 2.00 






WISE 


J233543, 


.79+422255 


,2 


18, 


.55 ± 


0, 


,51 


15, 


,31 


± 


0. 


10 


12 


.98 ± 0.49 


> 


9.36 


3.24 ± 


0, 


,52 


2.34 ± 





.50 


WISE 


J234228 


.98+085620, 


,2f 


16, 


.07 ± 


0, 


,08 


13, 


,97 


± 


0. 


,05 


12 


.63 ± 0.53 


9.08 ± 0.54 


2.10 ± 


0, 


,09 


1.34 ± 





.53 


WISE 


J235716 


.49+122741 


,8 


15, 


.84 ± 


0, 


,06 


13, 


,99 


± 


0. 


,05 


12 


.35 ± 0.40 


> 


9.16 


1.85 ± 


0, 


,08 


1.64 ± 





.40 



^ L dwarf candidate, lAberasturi et al ] 120111 ) 
''ULAS J095047. 28+011734.3, iLeggett et al.l j2012ll 
''IR source. lAndrei et aTl i20111 ) 

LHS 2803B. lDeacon et al.l i2012ll 
"BD +01°2920B. lPinfleld et al.l i2012l ) 
^17 candidates. IScholz I i2010ll 

SPSO J226. 2599-28. 8959, PSO J246. 4222+15. 4698, PSO J247.3273+03.5932. [Peacon etlTI i20111 ) 
••VHS J154352. 78-043909. 6. iLodieu et al.l i2012l'l 
'WISE J180901. 07+383805. 4, iLuhman et al.l )2012l l 

JA nearby object caused source confusion in the pipeline used to generate the All-Sky Catalog, resulting in a non-detection of 
this object. The magnitudes reported here were taken from the first-pass processing operations co-add Source Working Database. 



Table 3. Additional Follow-up 2MASS, MKO and IRAC Photometry for Discoveries from 

Kirkpatrick et al.l fcoilj ) 



Object Obs. Two Micron All-Sky Survey filter system Mauna Kca Observatories filter system Spitzer/IH.AC observations 





^amc 


Rof. 


J 


H 




J 


H 




chl 








ch2 






chl - ch2 






























1 






(mag) 




(1) 


(2) 




' {if 










(a) 








* (sf 








(10) 


WISE 


J044g-1935 














15 


37 ± 





02 


14 


16 ± 





02 


1 


21 ± 0.03 


WISE 


J0656+4205 














13 


64 ± 





02 


13 


26 ± 





02 





38 ± 0.03 


WISE 


J0744+5628 














16 


27 ± 





03 


14 


55 ± 





02 


1 


71 ± 0.04 


WISE 


J0759-4904 


3 








17.38 ± 0.05 


17.41 ± 0.04 






















WISE 


J0821+1443 














15 


59 ± 





03 


14 


51 ± 





02 


1 


08 ± 0.03 


WISE 


J0836-1859 


1 


18.99 ± 0.22 


18.79 ± 0.26 


> 18.48 


























WISE 


J1018-2445 


1 


17.82 ± 0.12 


18.00 ± 0.23 


17.81 ± 0.31 


























WISE 


J1042-3842 


4 








18.98 ± 0.09 


19.08 ± 0.11 






















WISE 


J1436-1814 


2 


17.52 ± 0.13 


> 17.62 


> 16.97 


























WISE 


J1612-3420 


4 








16.65 ± 0.03 


16.96 ± 0.03 






















WISE 


J1812+2721 














16 


32 ± 





03 


14 


17 ± 





02 


2 


15 ± 0.04 


WISE 


J1830+4542 














14 


29 ± 





02 


14 


13 ± 





02 





16 ± 0.03 


WISE 


J1906+4508 














15 


03 ± 





02 


13 


82 ± 





02 


1 


21 ± 0.03 


WISE 


J1959-3338 














15 


36 ± 





02 


13 


79 ± 





02 


1 


58 ± 0.03 


WISE 


J2018-7423 


4 








16.83 ± 0.03 


17.17 ± 0.04 


15 


28 ± 





02 


13 


55 ± 





02 


1 


73 ± 0.03 


WISE 


J2313-8037 














15 


29 ± 





02 


13 


68 ± 





02 


1 


61 ± 0.03 


WISE 


J2343-7418 














15 


04 ± 





02 


13 


75 ± 





02 


1 


28 ± 0.03 



o 



Note. — Rcf. for .JHK instrument or catalog: 2MASS filter system: (1) Bigelow/2MASS, (2) PAIRITEL; MKO filter system: (3) Magellan/PANIC, (4) CTIO-4m/NEWFIRM 



Table 4. Follow-up 2MASS, MKO and IRAC Photometry for New Brown Dwarf Discoveries 



Object 


Obs. 


Two Mi 


cron 


All-Sky Survey filter system 


Mauna Kea Observat 


ories filter system 








Spitzer/II^AC observati 


ons 


Name 


Ref. 














.7 


H 




chl 








ch2 






chl — ch2 










(mag 


) 




(magj 


(mag) 


(mag) 


(mag) 




(m 


ag) 






(mag 


; 




(mag) 




(1) 


(2) 










W 


(°) 


(6) 


(7) 




(8) 








(9) 






(10) 


WISE 


J0005+3737 


9 














18.33 ± 0.12 


18.10 ± 0.08 


15, 


.43 




0. 


02 


13, 


28 ± 


0, 


,02 


2.15 ± 0.03 


WISE 


J0038+2758 


5 














18.61 ± 0.02 


18.92 ± 0.04 


16, 


.45 


± 


0. 


04 


14, 


41 ± 





()2 


2.04 ± 0.04 


WISE 


J0038+8405 


4 


17, 


.53 ± 


0. 


,06 


17.06 ± 0.11 


> 16.50 


— 


— 


16, 


.33 


lb 


0. 


04 


14. 


99 ± 


0, 


,02 


1.34 ± 0.04 


WISE 


J0040+0900 


1 


16 


.50 ± 


0. 


12 


16.54 ± 0.27 


> 15.74 


— 


— 


15, 


.07 


It 


0. 


02 


13. 


76 ± 





.02 


1.31 ± 0.03 






7» 














— 


16.56 0.02 




















— 


WISE 


J004B+3611 


1 


16, 


.15 ± 


0. 


,08 


16.04 ± 0.15 


15.80 ± 0.20 


— 


— 


14, 


.68 


_l_ 


0. 


.02 


13. 


,75 ± 


0, 


.02 


0.94 ± 0.03 


WISE 


J0049+2151 


1 


16, 


.72 ± 


0. 


16 


> 16.51 


> 15.86 


— 


— 


16, 


.01 


_l_ 


0. 


,02 


13. 


,04 ± 


0, 


.02 


1.97 ± 0.03 


WISE 


.10135+1715 


— 














— 


— 


16, 


.08 


zb 


0, 


,03 


14, 


,57 ± 


0, 


,02 


1.51 ± 0.04 


WISE 


.I0210+4()()8 


2 


16 


.77 ± 


0. 


19 


16.06 ± 0.18 


> 15.88 


— 


— 






"7 














— 


WISE 


J()233 + 3();-i() 


1 


16 


.85 ± 


0. 


14 


> 17.18 


> 17.04 


— 


— 


15, 


.63 


lb 





03 


14, 


,35 ± 


0, 


,02 


1.28 ± 0.03 


WISE 


J0245-345() 


9 














17.77 ± 0.09 


— 


16, 


.05 


lb 





()3 


14 


59 ± 


0, 


,02 


1.46 ± 0.04 


WISE 


J0247+3725 


3 


18 


.44 ± 


0. 


17 


18.24 ± 0.19 


18.37 ± 0.30 


— 


— 


16, 


.70 


zb 


0, 


,04 


14, 


,56 ± 


0, 


.02 


2.14 ± 0.05 


WISE 


J0259-0346 


— 














— 


— 


16, 


.22 


it 


0. 


,03 


14. 


,88 ± 


0, 


.02 


1.34 ± 0.04 


WISE 


J0316+3820 


1 


16, 


.06 ± 


0. 


,09 


16.44 ± 0.11 


15.27 ± 0.16 


— 


— 


14, 


. 10 


lb 


0. 


,02 


13, 


,52 ± 


0, 


.02 


0.58 ± 0.03 






3 


16, 


.21 ± 


0. 


,08 


16.60 ± 0.08 


15.33 ± 0.10 


— 


— 






"7 














— 


WISE 


.10316+4307 


5 














19.47 ± 0.04 


19.70 ± 0.09 


16, 


.64 


zb 


0, 


04 


14, 


58 ± 


0, 


,02 


2.06 ± 0.05 


WISE 


J0321-7347 


9 














19.13 ± 0.11 


19.06 ± 0.12 


17, 


.28 


zb 


0, 


,06 


15, 


36 ± 


0, 


.02 


1.92 ± 0.06 


WISE 


J0325— 3854 


9* 














~ 19.40 


~ 19.30 


17, 


.12 


lb 


0, 


,05 


14, 


,99 ± 


0, 


.02 


2.14 ± 0.06 


WISE 


J0325+0831 


4 


16, 


.54 ± 


0. 


,07 


16.15 ± 0.08 




— 


— 


14, 


.70 


lb 


0. 


,02 


13. 


,59 ± 


0, 


.02 


1.11 ± 0.03 


WISE 


J0335+4310 


3 




> 19.73 




> 19.18 


> 18.56 


— 


— 


16, 


.60 


± 


0. 


.04 


14. 


,38 ± 


0, 


.02 


2.21 ± 0.04 






5 














20.07 ± 0.30 


19.60 ± 0.26 




















— 


WISE 


J0336— 0143 


4 




> 19.00 


> 18.26 




— 


— 


17, 


.26 


_l_ 
It 


0. 


.06 


14. 


,62 ± 


0, 


.02 


2.64 ± 0.06 


WISE 


J0336+2826 


1 


16, 


.54 ± 


0. 


12 


16.63 ± 0.27 


15.77 ± 0.24 


— 


— 


16, 


.31 


lb 


0. 


.02 


14. 


,36 ± 


0, 


.02 


0.95 ± 0.03 




















— 


16.28 ± 0.03 




















— 


WISE 


.10413 — 4750 


9 














20.29 ± 0.20 


20.12 ± 0.20 


17, 


,80 


zb 





()9 


15 


49 ± 





,02 


2.32 ± 0.09 


WISE 


J0424+0727 


3 


18 


.71 ± 


0. 


16 


18.76 ± 0.22 


18.87 ± 0.40 


— 


— 


16, 


.75 


zb 


0. 


04 


15. 


18 ± 





.02 


1.56 ± 0.05 


WISE 


J043D+4633 


5 














19.03 ± 0.05 


19.25 ± 0.13 


16, 


. 13 


± 


0. 


03 


14. 


,22 ± 





.02 


1.91 ± 0.04 


WISE 


JD512— 3004 


5 














19.21 ± 0.09 


19.66 ± 0.41 


17, 


.64 


lb 


0. 


.08 


15. 


,58 ± 





.02 


2.06 ± 0.08 


WISE 


.10540+4832 


5 














18.49 ± 0.02 


18.62 ± 0.06 


16, 


.97 


zb 


0, 


05 


14, 


77 ± 


0, 


.02 


2.20 ± 0.05 


WISE 


.10540 — 0959 


1 


16 


.18 ± 


0. 


09 


16.27 ± 0.22 


> 15.47 


— 


— 


15, 


.01 


zb 


0. 


02 


13, 


,92 ± 


0, 


,02 


1.09 ± 0.03 


WISE 


J0614+0951 


3 


16 


.90 ± 


0. 


,08 


16.82 ± 0.10 


16.81 ± 0.14 


— 


— 


15, 


.49 


± 


0, 


.03 


14, 


,10 ± 


0, 


.02 


1.39 ± 0.03 


WISE 


J0629+2418 


1 


16 


.34 ± 


0. 


13 


15.47 ± 0.15 


15.13 ± 0.15 


— 


— 




















— 






4 


16, 


.39 ± 


0. 


,05 


15.58 ± 0.06 


15.09 ± 0.07 


























WISE 


J0642+4101 


1 


16, 


.16 ± 


0. 


10 


16.09 ± 0.07 


14.28 ± 0.06 






12, 


,94 


± 


0. 


.02 


12. 


.65 ± 


0, 


.02 


0.29 ± 0.02 


WISE 


J0701+6321 


1 


15, 


.79 ± 


0. 


,06 


16.08 ± 0.07 


14.88 ± 0.11 






13, 


.65 


± 


0. 


,02 


13. 


,24 ± 


0, 


.02 


0.42 ± 0.03 


WISE 


J0723+3403 


4 


18 


.21 ± 


0. 


14 


> 18.47 


> 17.06 






16, 


,77 


zb 


0, 


,04 


14, 


,68 ± 


0, 


,02 


2.08 ± 0.05 


WISE 


J0733+7544 


2 


17 


.20 ± 


0. 


21 


> 17.75 


15.81 ± 0.27 






16, 


,00 


zb 


0, 


03 


14 


,81 ± 


0, 


,02 


1.19 ± 0.04 


WISE 


J0754+7909 


1 


16 


.17 ± 


0. 


11 


15.44 ± 0.14 


14.93 ± 0.12 






13, 


.81 


± 


0, 


,02 


13, 


,82 ± 


0, 


.02 


-0.01 ± 0.03 






4 


16, 


.24 ± 


0. 


,06 


16.27 ± 0.06 


15.05 ± 0.08 


























WISE 


J0811-8051 


9 














19.90 ± 0.18 


19.88 ± 0.21 


16, 


.82 


± 


0. 


.05 


14. 


.40 ± 


0, 


.02 


2.42 ± 0.05 


WISE 


J0812+4021 


3 


18, 


.39 ± 


0. 


16 


18.30 ± 0.20 


19.15 ± 0.61 






16, 


.93 


± 


0. 


,05 


15. 


,30 ± 


0, 


.02 


1.63 ± 0.05 


WISE 


J0920+4638 


1 


15, 


.22 ± 


0. 


,06 


14.16 ± 0.05 


13.73 ± 0.06 






























4 


15, 


.16 ± 


0. 


,04 


14.13 ± 0.09 


13.78 ± 0.06 


























WISE 


J0950+0117 


5 














18.09 ± 0.07 


18.07 ± 0.08 


16, 


.31 


± 


0. 


,03 


14. 


.42 ± 


0, 


.02 


1.88 ± 0.04 






7= 














18.05 ± 0.04 


18.24 ± 0.15 






















WISE 


J1025+0307 


5 














17.93 ± 0.03 


18.36 ± 0.06 


16, 


.32 


± 


0. 


,03 


14. 


,19 ± 


0, 


.02 


2.12 ± 0.04 






7'! 














17.84 ± 0.03 


18.30 ± 0.12 






















WISE 


J1039-1600 


3 


17, 


.26 ± 


0. 


12 


17.19 ± 0.20 


> 17.13 






16, 


.79 


± 


0. 


,03 


14. 


,23 ± 


0, 


.02 


1.55 ± 0.03 



Table 4 — Continued 



Object Obs. Two Micron All-Sky Survey filter system Mauna Kea Observatories filter system Spitzer/ lH AC observations 



Name 

(1) 


Ref. 

(2) 


J 

(mag) 
(3) 




H 

(mag) 
(4) 


Ks 
(mag) 
(5) 


J 

(mag) 
(6) 


H 
(mag) 
(7) 




chl 
(mag) 
(8) 






ch2 
(mag 
(9) 


) 




chl — ch2 
(mag) 
(10) 






4 


17.34 ± 0. 


,08 


> 17.87 


> 17.03 


— 


— 












— 














WISE 


.11050 + 5056 


5 


— 




— 


— 


17.94 ± 0.02 


18.31 ± 0.03 


16, 


,55 i 


0, 


,04 


14 


90 ± 





,02 


1 


,65 ± 


0, 


04 


WISE 


J1051-2138 


9 


— 




— 


— 


18.93 ± 0.10 


19.19 ± 0.39 


16, 


.43 ± 


0, 


.04 


14, 


,60 ± 


0, 


.02 


1 


.83 ± 


0, 


,04 


WISE 


J1124-0421 


1 


16.72 ± 0. 


,13 


> 16.32 


> 16.37 


— 


— 


16, 


.37 ± 


0, 


.02 


14. 


,10 ± 


0, 


.02 


1 


.27 ± 


0. 


03 


WISE 


J1143+4431 


5 


— 




— 


— 


18.76 ± 0.04 


19.04 ± 0.06 


17, 


.14 ± 


0, 


.06 


15. 


,16 ± 


0, 


.02 


1 


.98 ± 


0. 


,06 


WISE 


J1221-3136 


1 


16.38 ± 0. 


,13 


16.06 ± 0.18 


> 15.63 


— 


— 


15, 


.09 ± 


0, 


.02 


13. 


,89 ± 


0, 


.02 


1 


.20 ± 


0. 


,03 


WISE 


J1225-1013 


1 


16.43 ± 0. 


10 


16.30 ± 0.22 


> 15.87 


— 


— 


16, 


.31 ± 


0, 


.02 


13. 


,96 ± 


0, 


.02 


1 


.36 ± 


0. 


,03 






9 


— 




— 


— 


— 


16.46 ± 0.15 












— 














WISE 


.11246-3139 


1 


15.02 ± 0. 


04 


14.19 ± 0.03 


13.97 ± 0.06 


— 


— 


12, 


.77 ± 


0, 


.02 


12. 


,45 ± 


0, 


.02 


0, 


.32 ± 


0. 


,02 


WISE 


J1250+2628 


2 


16.93 ± 0. 


,20 


> 17.10 


15.72 ± 0.21 


— 


— 












— 














WISE 


J1257+4008 


3 


17.23 ± 0. 


,09 


16.96 ± 0.13 


17.00 ± 0.19 


— 


— 


16, 


.92 ± 


0, 


.03 


14. 


,49 ± 


0, 


.02 


1 


.43 ± 


0. 


,04 


WISE 


J1301-0302 


5 


— 




— 


— 


18.00 ± 0.02 


18.39 ± 0.06 


16, 


.64 ± 


0, 


.04 


14, 


,89 ± 


0, 


.02 


1 


.74 ± 


0, 


,05 


WISE 


.11318-1758 


3 


18.43 ± 0. 


19 


17.71 ± 0.23 


> 17.67 


— 


— 


16, 


.79 ± 


0, 


,05 


14, 


73 ± 


0, 


,02 


2 


,06 ± 


0, 


05 


WISE 


.11337+2636 


1 


16.67 ± 0. 


15 


> 16.12 


> 16.97 


— 


— 












— 














WISE 


.11348-1344 


1 


16.48 ± 0. 


12 


16.09 ± 0.17 


> 16.45 


— 


— 


15 


,30 ± 





,03 


14 


10 ± 





,02 


1 


,20 ± 





03 






4 


16.67 ± 0. 


10 


16.67 ± 0.13 


> 17.01 


— 


— 












— 














WISE 


J1400-3850 


1 


16.04 ± 0. 


10 


15.82 ± 0.17 


> 16.07 


— 


— 


14, 


.53 ± 


0, 


.02 


13, 


,85 ± 


0, 


.02 


0, 


.68 ± 


0, 


03 


WISE 


J1423+0116 


5 


— 




— 


— 


18.55 ± 0.03 


18.96 ± 0.07 


16, 


.73 ± 


0, 


.04 


14. 


,69 ± 


0, 


.02 


2, 


.03 ± 


0. 


,05 






7'' 


— 




— 


— 


18.76 ± 0.12 


— 












— 














WISE 


.11449+1147 


4 


> 17.96 




> 17.32 


> 16.64 


— 


— 


16, 


.11 ± 


0, 


.03 


14, 


,92 ± 


0, 


,02 


1 


.19 ± 


0, 


,04 






t' 


— 




— 


— 


17.36 ± 0.02 


17.73 ± 0.07 












— 














WISE 


.11505 — 2853 


1 


16.83 ± 0. 


,07 


15.24 ± 0.08 


15.06 ± 0.13 


— 


— 


13, 


,56 ± 





,02 


13, 


,29 ± 


0, 


,02 





,27 ± 


0, 


03 






4 


15.97 ± 0. 


,08 


16.09 ± 0.10 


14.69 ± 0.06 


— 


— 












— 














WISE 


J1517+0529 


7S 


— 




— 


— 


18.54 ± 0.05 


18.85 ± 0.15 


16, 


.85 ± 


0, 


.05 


15, 


,10 ± 


0, 


.02 


1 


.74 ± 


0, 


,05 


WISE 


J1523+3125 


5 






— 


— 


18.27 ± 0.07 


18.69 ± 0.18 


16, 


.96 ± 





.03 


14. 


,28 ± 


0, 


.02 


1 


.68 ± 


0. 


,04 


WISE 


J1542+2230 


5 






— 


— 


20.25 ± 0.13 


21.80 ± 0.80 


17, 


.26 ± 





.06 


15. 


,06 ± 


0, 


.02 


2, 


.20 ± 


0. 


,06 


WISE 


.11543 — 0439 


1 


16.51 ± 0. 


13 


> 15.98 


> 16.34 


— 


— 


15, 


.43 ± 





.02 


14, 


,54 ± 


0, 


,02 





,89 ± 


0, 


03 


WISE 


.11544+5842 


3 


18.52 ± 0. 


17 


18.34 ± 0.29 


> 17.98 


— 


— 


16, 


.68 ± 


0, 


.04 


14, 


,95 ± 


0, 


,02 


1 


,73 ± 


0, 


05 


WISE 


J1625+1528 


3 


17.14 ± 0. 


11 


16.85 ± 0.14 


16.98 ± 0.21 


— 


— 


15, 


.77 ± 


0, 


.03 


14. 


,75 ± 


0, 


.02 


1 


.02 ± 


0, 


,04 


WISE 


J1629+0336 


1 


15.29 ± 0. 


04 


14.49 ± 0.04 


14.18 ± 0.06 


— 


— 


12, 


.82 ± 


0, 


.02 


12. 


,57 ± 


0, 


.02 


0, 


.26 ± 


0. 


,02 






4 


15.22 ± 0. 


,05 


14.43 ± 0.08 


14.04 ± 0.03 


— 


— 












— 














WISE 


J1632+0329 


1 


16.75 ± 0. 


12 


16.43 ± 0.19 


> 16.63 






16, 


.28 ± 


0, 


.02 


14. 


,47 ± 


0, 


.02 


0, 


.81 ± 


0. 


.03 


WISE 


J1636-0743 








































WISE 


J1707-1744 


1 


16.30 ± 0. 


12 


> 16.46 


> 15.85 






14, 


.98 ± 


0, 


.02 


13. 


.62 ± 


0, 


.02 


1, 


.36 ± 


0. 


,03 






5 










16.35 ± 0.02 


17.11 ± 0.03 






























8 










16.33 ± 0.02 


16.58 ± 0.03 


























WISE 


J1721+1117 


1 


16.46 ± 0. 


15 


> 16.24 


> 16.12 






16, 


.24 ± 


0, 


.02 


14. 


.35 ± 


0, 


.02 


0, 


.89 ± 


0. 


,03 


WISE 


J1730+4207 


2 


16.95 ± 0. 


18 


16.00 ± 0.19 


> 15.65 






14, 


.73 ± 


0, 


.02 


14. 


.56 ± 


0, 


.02 


0, 


.17 ± 


0. 


03 


WISE 


J1734+6023 


1 


16.34 ± 0. 


11 


16.86 ± 0.14 


> 15.37 






16, 


.23 ± 


0, 


.02 


14. 


.38 ± 


0, 


.02 


0, 


.84 ± 


0. 


03 


WISE 


J1736+6059 


4 


> 18.91 




> 18.14 


> 16.96 






16, 


.97 ± 


0, 


.06 


15. 


,37 ± 


0, 


.02 


1 


.60 ± 


0. 


,05 


WISE 


J1738+6142 


2 






16.32 ± 0.22 


15.14 ± 0.16 






13, 


.56 ± 


0, 


.02 


13, 


,33 ± 


0, 


,02 


0, 


,23 ± 


0, 


,03 






4 


17.82 ± 0.13 


16.34 ± 0.08 


15.27 ± 0.10 






























WISE 


J1741+1327 
















16, 


.01 ± 


0, 


.03 


14, 


,67 ± 


0, 


.02 


1 


.35 ± 


0, 


,04 


WISE 


J1743+4211 


1 


15.84 ± 0.06 


16.67 ± 0.14 


15.43 ± 0.19 






14, 


.72 ± 


0, 


.02 


13. 


.93 ± 


0, 


.02 


0, 


.79 ± 


0. 


,03 






4 


15.83 ± 0.06 


16.73 ± 0.09 


16.03 ± 0.22 






























WISE 


J1745+6469 
















17, 


.41 ± 


0, 


.07 


16. 


.14 ± 


0, 


.03 


1 


.27 ± 


0. 


,07 


WISE 


J1746-0338 


3 


17.53 ± 0.17 


17.67 ± 0.34 


> 17.08 






16, 


.03 ± 


0, 


.03 


14. 


,44 ± 


0, 


.02 


1 


.69 ± 


0. 


,04 






8 










17.17 ± 0.03 


17.45 ± 0.04 



























Table 4 — Continued 



Object 
Name 

(1) 



Obs. 
Ref. 

(2) 



Two Micron All-Sky Survey filter system 



J 

(mag) 
(3) 



H 

(mag) 
(4) 



(mag) 
(5) 



Mauna Kea Observatories filter system 
J H 
(mag) (mag) 
(6) (7) 



Spitzer /m AC observations 
chl ch2 chl — ch'2 

(mag) (mag) (mag) 

(8) (9) (10) 



WISE 


.11755+1803 


1 


16 


.02 


± 


0, 


,09 


15.22 ± 0.09 


14.68 ± 0.13 










14, 


09 


± 


0, 


,02 


13. 


77 


± 





.02 


0, 


,32 


± 


0, 


,03 


WISE 


.11759+5442 


6 
















17.93 


± 0.01 


18.26 


± 0.03 


16, 


64 


± 


0, 


,04 


15. 


12 


± 





.02 


1 


,52 


± 


0, 


,05 


WISE 


J1809+3838 


























16. 


,49 


± 


0, 


,04 


14. 


90 


± 





.02 


1 


.59 


± 


0, 


.04 


WISE 


J1809-0448 


1 


IB, 


.14 


± 


0. 


OB 


14.28 ± O.OB 


13.96 ± 0.06 








































WISE 


J1812+2007 


6 
















18.54 


± 0.02 


18.95 


± 0.06 


16. 


,96 


± 


0, 


.06 


15. 


,02 


± 


0, 


.02 


1, 


.93 


± 


0, 


.06 






8 
















18.75 


± 0.07 


18.94 


± 0.09 
































WISE 


J1813+2835 


























IB. 


,82 


± 


0, 


,03 


14, 


19 


± 





.02 


1 


,63 


± 


0, 


,03 


WISE 


.71840+2932 


5 


















17.89 


± 0.01 


18.12 


± 0.03 


16, 


,67 


± 


0, 


,04 


15, 


,20 


± 





.02 


1 


,47 


± 


0, 


,05 


WISE 


.71909-5204 


6 


















17.36 


± 0.09 


17.26 


± 0.06 


16, 


,37 


± 


0, 


,04 


15, 


21 


± 





.02 


1 


,17 


± 


0, 


,04 


WISE 


J1913+6444 


4 


17, 


.32 


± 


0. 


10 


16.89 ± 0.14 


> 16.49 










16. 


,29 


± 


0, 


,03 


14. 


,99 


± 


0, 


.02 


1 


,30 


± 


0, 


,04 


WISE 


J1928+2356 


2 


14, 


.34 


± 


0. 


,06 


14.31 ± 0.06 


14.09 ± 0.06 










13. 


14 


± 


0, 


.02 


12. 


,06 


± 


0, 


.02 


1, 


.08 


± 


0, 


.02 


WISE 


J1954+6916 


4 


17, 


.73 


± 


0. 


12 


17.19 ± 0.16 


17.06 ± 0.38 










16. 


,04 


± 


0, 


.03 


14. 


,83 


± 


0, 


.02 


1, 


.22 


± 


0, 


,04 


WISE 


J1955-2,540 


5 












— 


— 


17.68 


± 0.02 


18.00 


± 0.06 


16. 


,61 


± 


0, 


,04 


15, 


,03 


± 





.02 


1 


,58 


± 


0, 


,05 


WISE 


J2008 — 1)834 


1 


16 


.37 


± 


0, 


12 


16.69 ± 0.31 


> 15.66 










15. 


16 


± 


0, 


,02 


14, 


11 


± 





.02 


1 


,06 


± 





,03 


WISE 


72014+0424 


3 


18 


.76 


± 


0, 


22 


18.66 ± 0.30 


17.84 ± 0.29 










16. 


,35 


± 





04 


14, 


77 


± 





.02 


1 


58 


± 





,04 


WISE 


J2015+6646 


4 


16 


.91 


± 


0, 


07 


16.50 ± 0.09 


> 16.43 










16. 


,33 


± 





()3 


14, 


,62 


± 





.02 


1 


71 


± 





,04 


WISE 


J2019-1148 


4 




> 14.93 


> 13.95 


> 14.11 










16. 


,03 


± 


0, 


,03 


14. 


,25 


± 


0, 


.02 


1 


,78 


± 


0, 


.04 






8 
















18.09 


± 0.06 


18.23 


± 0.07 




































9 
















18.64 


± 0.08 


18.32 


± 0.11 
































WISE 


J2030+0749 


1 


14 


.23 


± 


0, 


,03 


13.44 ± 0.03 


13.32 ± 0.04 








































WISE 


J2043+6220 


1 


15 


.60 


± 


0, 


,07 


14.70 ± 0.07 


14.42 ± 0.07 








































WISE 


J2123-2614 


2 


17, 


.44 


± 


0. 


,26 


> 17.30 


> 15. 8B 










15. 


,94 


± 


0, 


.03 


14. 


,45 


± 


0, 


.02 


1, 


.49 


± 


0, 


.04 


WISE 


J2147-1029 


3 


17, 


.66 


± 


0. 


22 


17.81 ± 0.36 


> 17.12 










16. 


,BB 


± 


0, 


.04 


14. 


,96 


± 


0, 


.02 


1, 


.69 


± 


0, 


.04 


WISE 


J2236+6106 
























































WISE 


J2237+7228 


1 


IB, 


.76 


± 


0. 


,07 


15.94 ± 0.21 


> IB. 99 










14. 


,61 


± 


0, 


.02 


13. 


,B6 


± 


0, 


.02 


1 


.06 


± 


0, 


.03 


WISE 


J2301+0216 


1 


16, 


.71 


± 


0. 


IB 


> 16.09 


> 17.18 










IB. 


,60 


± 


0, 


.03 


14. 


,37 


± 


0, 


.02 


1 


.23 


± 


0, 


.03 






7" 
















16.36 


± 0.01 


16.70 


± 0.03 
































WISE 


J2303+1914 


1 


16, 


.86 


± 


0. 


16 


> 16.02 


> 17.10 








































WISE 


J2335+4222 


























16. 


,53 


± 


0, 


.04 


15. 


,30 


± 


0, 


.02 


1, 


.23 


± 


0, 


.05 


WISE 


J2342+0856 


2 


16, 


.73 


± 


0. 


18 


16.26 ± 0.23 


> IB. 94 










IB. 


,29 


± 


0, 


.02 


13. 


,99 


± 


0, 


.02 


1, 


.30 


± 


0, 


.03 






7' 
















16.37 


± 0.01 


16.73 


± 0.03 
































WISE 


J23B7+1227 


1 


16, 


.B2 


± 


0. 


14 


> 1B.7B 


> 16.12 










IB. 


,26 


± 


0, 


.02 


14. 


10 


± 


0, 


.02 


1, 


.16 


± 


0, 


.03 






7' 
















16.10 


± 0.01 


16.49 


± 0.03 

































* Approximate magnitudes based on images with only three 2MASS sources available for photometric calibration. 
*Jf=16.66 ± O.OB (mag) 

'■2=19.76 ± 0.09 (mag), y=17.48 ± 0.02 (mag), K=16.40 ± 0.04 (mag) 
°y=18.96 ± 0.06 (mag) 

■^^=18. 92 ± 0.05 (mag) 
''y = 19.51 ± 0.14 (mag) 

'y=18.3B ± 0.04 (mag), /f=18.10 ± 0.16 (mag) 
Sl'=19.57 ± 0.07 (mag) 



CO 



''y=17.62 ±0.02 (mag), K=16.87 ± 0.05 (mag) 



'y = 17.42 ± 0.02 (mag), X=16.9S ± 0.07 (mag) 
jy=17.34 ± 0.02 (mag), K=16.52 ± 0.04 (mag) 

Note. — Ref. for JHK instrument or catalog: 2MASS filter system: (1) 2MASS All-Sky Point Source Catalog, (2) 2MASS Reject Table, (3) Bigelow/2MASS, (4) PAIRITEL; 
MKO filter system: (5) Palomar/WIRC, (6) Magellan/PANIC, (7) UKIDSS, (8) CTIO-4m/NBWFIRM, Other filter System: (9) SOAR/OSIRIS 
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Table 5. Follow-up Near-IR Spectroscopy and Spectral Classifications for T 

Dwarf Discoveries 



Object Name 


NIR Sp. 


Spectrograph 


Int. Time 


Tell. Corr. 


Obs. Date 


and J2000 Coordinates 


Type 




(s) 


Star 


(UT) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Wlorj JUUUo+o/o/ 


T9 


Ja. e CK / IN i K b rj O - J 


2400 


nU y / 11 


om 1 nv 
zUll \Jct U ( 


Wlbll; JUUoO+i/OO 


T9 


IVCCK/lNiKbFrjU-J 


4800 


nU iZLO 


om 1 G f^f, no 
zUll bcp Uo 


is/'TQT? TnnQQ 1 Q/inc; 
Wloil; JUUoo+o4U0 


i D 


JA.CCK/ iNilxbr rjU- J 


oDUU 


rlU oo041 


om 1 A nn 

zuii Aug uy 


Wloili JUU4U+UyUU 


i 7 


IKi r /bpeA 


1200 


riU /zlo 


om 1 IVT^-.!- Qn 
ZUll iNOV oU 


Wioilj JUU4oH-oDli 


io 


IKl r /bpeA 


1200 


iiij y / 11 


om 1 \ ttrr O C 

zUll Aug zo 


TxriGT? Tnnyin_i_oi c^i 
Wioilj JUU4y-|-ZiOi 


i O.O 


T'DTT? /Gt-.^^Y 

Irtl r / bpeA 


1 onn 
IzUU 


jjT~\ n'71 1 
HU y r 11 


om 1 A oc^ 
zUll Aug zO 


TXriGT? Tfll QC; 1 1 'Tl C 

Wioilj JUiooH-i(io 


i D 


lixl r / bpeA 


1 onn 
IzUU 


TT"p\ -1 nfinn 
xlU lyouu 


om 1 A ni-r oc^ 

ZUll Aug zO 


TUTTCCi TnoTr\ 1 Ar\r\o 


T4.5 


iHi r / bpeA 


1200 


TTT\ 1 r\/^nr( 

tiD 19dUU 


zUll Nov oU 


TXT'TGT? TnOQQ I QriQn 

WloU/ JUzoo-hoUoU 


i D 


TT3TT? /Gr^^V 

Ixxl r / bpcA 


1 onn 


rlU lyDUU 


om 1 A oc; 
zUll Aug ZO 


WloU; JUz4o — o4oU 


1 O 


TT5TT? /Gv^^V 

Irli r / bpcA 


1 onn 
izUU 


tlL) lo(oO 


om 1 A .1 ^ oc; 
zUll Aug zO 


Wioilj JUz4/H-o/zo 


T'Q 
i O 


r^n-mi-ni //^"XTTT^G 

Lienillll / LriN Ixlb 


OUUU 


TJ'Pi 01 nQC 

IIU zlUoo 


om o T v-> nK 
zUlz Jan UO 


Wibili JUzoy— Ua4D 


io 


T/'^^U /■\TTT5GTI>T7/~' T 

IveCK/ INlrtbr^lliU-J 


1200 


tiU loo 1 1 


om 1 f~\^-t- nn 

ZUll uct uy 


WioEj JUoiui-ocSzU 


rpQ 
i O 


Jraiomar/ ibpec 


4oU 


JJT~\ OnQyIO 

HU zUo4z 


om 1 Till 1 Q 

zUll Jul lo 


AXriGT? THQI R_L/1Q/T7 

WioEj JUoiDi-4oU( 


T'Q 


Tt'^^lj- /IVTTTI? GTI>T?/^ T 

xveCK / IN LsxjrrjKj-J 


z4UU 


TTT~\ oinQQ 


oni 1 G^-r-v nc; 
zUll bep UO 




i O 


Ti^^^l^ /1\TTT> Gr>T?r~' T I 

xVeCK / IN i ixbr^rjO-xl 


loUU 


TJT~\ 01 nQQ 


om 1 Gy-iT-. nfi 
ZUll bcp UD 




TQ 


Ttf^^U /"MTT5GDT?i^ T 
iVCCK/ IN iJXbr r!jO-J 


Qfinn 
oDUU 


riL) y i 11 


oni 1 r^,.+^ nv 
ZUll Uct U 1 


Wlorlj JUoZi— (o4/ 


TQ 
1 O 


A /T fM-v^^l 1 n /TT'TTJTT' 

iviagciian/r iJXiij 


li 10 


HU oUooO 


oni o Tr,vi nc; 
ZUlz Jan Uo 


WioHj JUozo— oo04 


TO 


xveCK/ iNirtb-T iliL^-J 


1 onn 
izUU 


11 [J z4yDO 


om 1 G--11-, no 
zUll bep Uo 




T9 


T/'^^U /"NTTT^GlDTri^ T 

l\.eCK / IN Irtbr^iljU- J 


2400 


TT"p\ c^AC\£i£i 

tiU z4yDO 


oni 1 „+- n'7 
zUll Uct U7 


Wlor. JUoZO+Uool 


rp'7 

i 7 


TT3TT? /Gt^^V 

irti r /bpcA 


1560 




on 11 G 1 1 
ZUll bcp 11 


■W/TCIt? THQQC; 1 /IQin 

Wloili JUooO+4oiU 


TO 

i y 


Ti'f^^l^ /1\TTT? C I ) LT^ 1 
IvCCK/iNiKbi CjK^-J 


o^nn 
z4UU 


TTTA O 1 nQQ 


on i o G.-^^-. OK 
ZUlz bcp Zo 


■^S/TQT? TnQQft ni/1Q 


TQ. 


Tif^^U /MTr?GDT?i^ T 
J\CCK/1N Lixor HiK^-J 


finn 
DUU 


HU loO 1 1 


om 1 Gy-iT-. no 
ZUll bcp Uo 


Wioilj JUooDH-zozO 


TK 


TT>TT? /Gt-.^V 

Irtl r / bpeA 


n^n 

you 


TJT^ ononnn 

HU zuzyyu 


om 1 Gy^T-, 1 1 
zUll bep 11 


Wioilj JU4io— 475U 


T9 


A)Tr,™.^llr»-r. /T7TT>Tr 

Magellan/ IKHj 


1775 


HU oUzoz 


om o Tn-n nc 
zUlz Jan Uo 


Wioilj JU4z4H-U727 


T*? K 

17.0 


Ti'^^l, /MTTS GTJTTO T 

rveCK / IN Iribr^iliV^- J 


z4UU 


TT"P\ Q1 /( 1 1 

HU ol411 


om O Gnn 
2012 bep z4 


WIoHj JU4oUH-4Doo 


TQ 


Tt^^^lj- /MTTI? GTI>T?/^ T 

xS.eCK / IN IrtbJ^iljL^- J 


4zUU 


TT"p\ Q1 nfin 
HU oiuoy 


om o G^n. 0/1 
zUlz bep z4 


Wlbrj JUoli — oUU4 


T8.5 


T/"^^l. /1\.TTT> GTDT?/^ T 

IvcCK/ IN i ixbr^rjC- J 


2400 


HU obybo 


onio G^^-f^ oc^ 
2012 bcp zo 


wy^p Tnfizin-i-4R'^9 

VV lO-El; JUO^Ut^'IoOZ 


J- O.O 


xvcCK/ IN ilXO-T -L!jv_/- J 






on 1 9 Gr>r^ 9^^ 
ZU-LZ OCp ZO 


WISE J0546-0959 


T5 


IRTF/SpeX 


1200 


HD 37887 


2012 Feb 01 


WISE J0614+0951 


T7 


Palomar /TSpec 


2700 


HD 35036 


2012 Jan 06 


WISE J0629+2418 


T2 sb 


IRTF/SpeX 


1200 


HD 43607 


2012 Feb 13 


WISE J0642+4101 


extremely red 


Palomar /TSpec 


1080 


HD 45105 


2012 Jan 07 


WISE J0701+6321 


T3 


Palomar /TSpec 


1440 


HD 33654 


2012 Jan 06 


WISE J0723+3403 


T9: 


Keck/NIRSPEC-J 


2400 


HD 57208 


2012 Apr 09 


WISE J0733+7544 


T6 


Palomar/TSpec 


3000 


HD 43607 


2012 Jan 06 


WISE J0754+7909 


extremely red 


Palomar/TSpec 


1440 


HD 33541 


2012 Jan 07 


WISE J0811-8051 


T9.5: 


Magellan/FIRE 


1268 


HD 52364 


2012 Jan 05 


WISE J0812+4021 


T8 


Gemini/GNIRS 


3000 


HD 45105 


2011 Mar 13 


WISE J1025+0307 


T8.5 


Magellan/FIRE 


960 


HD 84920 


2012 May 06 


WISE J1039-1600 


T7.5 


IRTF/SpeX 


1920 


HD 88766 


2012 Feb 13 


WISE J1050+5056 


T8 


Keck/NIRSPEC-J 


1800 


HD 99966 


2012 Jun 09 


WISE J1051-2138 


T9: 


Palomar/TSpec 


1800 


HD 91398 


2012 Jan 06 


WISE J1124-0421 


T7 


IRTF/SpeX 


1680 


HD 93346 


2012 Jan 31 


WISE J1143+4431 


T8.5 


Keck/NIRSPEC-J 


2100 


HD 99966 


2012 Jun 09 
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Table 5 — Continued 



Object Name 


NIR Sp. 


Spectrograph 


Int. Time 


Tell. Corr. 


Obs. Date 


and J2000 Coordinates 


Type 




(s) 


Star 


(UT) 


(1) 


(2) 


(3) 


(4) 






(6) 


WISE J1221-3136 


T6.5 


IRTF/SpeX 


1440 


HD 


112305 


2012 May 13 


WISE J1225-1013 


T6 


IRTF/SpcX 


1200 


HD 


101122 


2012 Jan 13 


WISE J1250+2628 


T6.5 


Keck/NIRSPEC-J 


1440 


HD 


122945 


2012 Jun 08 


WISE J1257+4008 


T7 


IRTF/SpeX 


1200 


HD 


109615 


2012 May 13 


WISE J1301-0302 


T8.5 


Keck/NIRSPEC-J 


1440 


HD 


118054 


2012 Jun 09 


WISE J1318-1758 


T9: 


Palomar /TSpec 


2400 


HD 


114243 


2012 Jan 06 


WISE J1337+2636 


T5 


Kcck/NIRSPEC-J 


1440 


HD 


122945 


2012 Jun 08 


WISE J1400-3850 


T4 


IRTF/SpeX 


1440 


HD 


120486 


2012 Feb 13 


WISE J1517+0529 


T8 


Keck/NIRSPEC-J 


2400 


HD 


140775 


2012 Apr 09 


WISE J1523+3125 


T6.5 pec 


Gemlni/GNIRS 


2400 


HD 


136831 


2011 Jul 04 


WISE J1542+2230 


T9.5 


HST/WFC3 


2012 






2012 Mar 04 


WISE J1544+5842 


T7.5 


Keck/NIRSPEC-J 


900 


HD 


143187 


2011 Aug 08 


WISE J1632+0329 


T5 


IRTF/SpeX 


1200 


HD 


145647 


2011 Sep 11 


WISE J1636-0743 


T4.5 


IRTF/SpeX 


1200 


HD 


148968 


2011 Aug 25 


WISE J1707-1744 


T5: 


Palomar/TSpec 


3600 


HD 


131951 


2011 May 12 


WISE J1721+1117 


T6 


IRTF/SpeX 


960 


HD 


167163 


2011 Aug 25 


WISE J1730+4207 


TO sb 


IRTF/SpeX 


1200 


HD 


174567 


2011 Jul 29 


WISE J1734+5023 


T4 


IRTF/SpeX 


1200 


HD 


184195 


2011 Jul 29 


WISE J1736+6059 


T8 


Keck/NIRSPEC-J 


1800 


HD 


172728 


2012 Sep 03 


WISE J1738+6142 


extremely red 


Palomar /TSpec 


1440 


HD 


143187 


2011 Jul 13 




extremely red 


IRTF/SpeX 


1200 


55 Dra 


2012 Jul 23 


WISE J1741+1327 


T5 


IRTF/SpeX 


1200 


HD 


167163 


2011 Aug 25 


WISE J1743+4211 


T4.5 


Palomar/TSpec 


1200 


HD 


158261 


2011 May 12 


WISE J1745+6459 


T7 


Keck/NIRSPEC-J 


1800 


HD 


172728 


2012 Jun 08 


WISE J1746-0338 


T6 


Palomar /TSpec 


3600 


HD 


161868 


2011 May 13 


WISE J1755+1803 


T2 


Palomar/TSpee 


720 


HD 


165029 


2011 Jul 13 


WISE J1759+5442 


T7 


Keek/NIRSPEC-J 


1440 


HD 


172728 


2012 Jun 08 


WISE J1809-0448 


T0.5 


IRTF/SpeX 


960 


HD 


167163 


2012 Jul 23 


WISE J1812+2007 


T9 


Keck /NIRSPEC- J 


1800 


HD 


199217 


2012 Sep 03 


WISE J1813+2835 


T8 


Keck/NIRSPEC-J 


1800 


HD 


165029 


2012 Jun 08 


WISE J1840+2932 


T6 


Keck/NIRSPEC-J 


1800 


HD 


165029 


2012 Sep 03 


WISE J1909-5204 


T5.5 


Magellan/FIRE 


720 


HD 


182000 


2012 Sep 05 


WISE J1913+6444 


T5: 


Palomar/TSpec 


1800 


HD 


184195 


2011 Jul 13 


WISE J1928+2356 


T6 


IRTF/SpeX 


1200 


HD 


192538 


2011 Sep 11 


WISE J1954+6915 


T5.5 


Keck/NIRSPEC-J 


1440 


HD 


172728 


2012 Jun 09 


WISE J1955-2540 


T8 


Keck/NIRSPEC-J 


1440 


HD 


190285 


2012 Jun 09 


WISE J2008-0834 


T5.5 


IRTF/SpeX 


1200 


HD 


202990 


2011 Sep 11 


WISE J2014+0424 


T6.5 pec 


Gemini/GNIRS 


3600 


HD 


198070 


2011 Aug 28 


WISE J2015+6646 


T8 


Palomar /TSpec 


2400 


HD 


214019 


2011 Jul 14 


WISE J2019-1148 


T8: 


Palomar/TSpec 


2400 


HD 


202990 


2011 Jul 14 


WISE J2030+0749 


T1.5 


IRTF/SpeX 


1200 


HD 


198070 


2011 Sep 11 


WISE J2043+6220 


T1.5 


IRTF/SpeX 


720 


HD 


192538 


2012 May 28 


WISE J2123-2614 


T5.5 


IRTF/SpeX 


1200 


HD 


202941 


2011 Aug 25 


WISE J2147-1029 


T7.5 


Keck/NIRSPEC-J 


1400 


HD 


203769 


2012 Jun 09 
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Table 5 — Continued 



Object Name 


NIR Sp. 


Spectrograph 


Int. Time 


Tell. Corr. 


Obs. Date 


and J2000 Coordinates 


Type 




(s) 


Stal- 


(UT) 


(1) 


(2) 


(3) 


(4) 


es) 


(6) 


WISE J2236+5105 


T5.5 


Palomar/TSpec 


1440 


HD 223386 


2012 Jan 06 


WISE J2237+7228 


T6 


Kcck/NIRSPEC-J 


1200 


HD 207636 


2011 Sep 08 


WISE J2301+0216 


T6.5 


IRTF/SpeX 


1440 


HD 215143 


2011 Sep 11 


WISE J2303+1914 


T4: 


Palomar/TSpec 


1440 


HD 209932 


2012 Jan 07 


WISE J2335+4222 


T7 


Keck/NIRSPEC-J 


2400 


HD 222749 


2011 Sep 05 




T7 


Keck/NIRSPEC-H 


1200 


HD 222749 


2011 Sep 06 


WISE J2357+1227 


T6 


IRTF/SpeX 


1200 


HD 210501 


2011 Aug 25 



Note. — Classification notes: 'pec' - peculiar, 'sb' - spectral binary, ':' - low SNR, 'extremely red' - discussed 
in §4.2. 



Table 6. New Near-IR Spectroscopy and Spectral Classifications for Other Brown Dwarfs from the Literature 



Object Name 


NIR Sp. 


Spectrograph 


Int. Time 


Tell. Corr. 


Obs. Date 


Published 


Discovery 




Type 




(s) 


Star 


(UT) 


NIR Sp. Type 


Paper 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


WT^F 10090-1- A f^'^R 


L9 sb"^ 




1440 




901 9 Tnn 07 


/ tj V_jailQi(_iaLt; 


AKonscfiivi of f^901 1 \ 
r\ Ucl abli U.1 1 cli ai. (ZUJ-J-J 




1 o 


iViclgClldlly' r irv.ll; 


lUOU 




901 9 1\/Tis^r 0*^ 


1 o 


T cirri-ri:i+-f ci+ ol ( OHl 0\ 
ljeE.E.(3Tit ex tXl. I ZUIZ ) 




1 i 


Palomar/TSpec 


T /I /in 




om o Tnn r\'7 


IR, Source 


i\narei ex ai. izuii) 


LHS 2803B 


T5.5 


IRTF/SpeX 


1440 


HD 134013 


2012 May 13 


T5.5 


Deacon et al. (20121 


BD +01°2920B 


T8 


Magellan/FIRE 


1440 


HD 113147 


2012 May 05 


T8p 


Pinfield et al. (20121 


WISE J1449+1147 


T5 pec 


Palomar/TSpec 


3600 


HD 131951 


2011 May 12 


T7 Candidate 


Scholz (2010) 




T5 pec 


Gemini/GNIRS 


2400 


HD 147295 


2011 Jul 04 






PSO J226.2599-28.8959 


T2: 


Palomar/TSpec 


2400 


HD 133652 


2011 May 13 


T1.5 


Deacon et al. (20111 


VHS J154352.78-043909.6 


T5: 


IRTF/SpeX 


720 


HD 148968 


2011 Aug 25 


T4.5 


Lodieu et al. (20121 


PSO J246.4222+15.4698 


T4.5: 


Palomar/TSpec 


2400 


HD 145122 


2011 May 13 


T4.5 


Deacon et al. (20111 


PSO J247.3273+03.5932 


T2 


Palomar/TSpec 


2400 


HD 140775 


2011 May 13 


T2 


Deacon et al. (20111 


WISE J1717+6129 


T8 


Gemini/GNIRS 


2400 


HD 199217 


2011 Jun 14 


T8: 


Kirkoatrick et al. (20111 


WISE J1809+3838 


T7.5 


IRTF/SpeX 


1800 


HD 174567 


2011 Jul 28 


T7 


Luhman et al. (20121 


WISE J2342+0856 


T6.5 


IRTF/SpeX 


1920 


HD 210501 


2011 Sep 11 


T7 Candidate 


Scholz (20101 


WISE J2344+1034 


T9 


Gemini/GNIRS 


6600 


HD 222749 


2011 Jun 15 


T9: 


KirkDatrick et al. (20111 



Note. — Classification notes: 'pec' - peculiar, 'sb' - spectral binary, ':' - low SNR. 



Table 7. Modified Spectral Indices Based on Median Fluxes 



Object Name 
J2000 Coordinates 

(1) 


Instrument 
(2) 


NIR Sp. 
Type 
(3) 




H20- 

(4) 


-J 


I 




CH4- 

(5) 


-J 






H20- 

(6) 


-H 




CH4- 

(7) 


-H 




W,7 

(8) 








NH3- 

(9) 


-H 




J-narrow 
(10) 




















T and Y Dwarf Standards 














































SDSS J1207+0244 


IRTF/SpeX 


TO 





.622 


± 


0, 


.005 


0, 


,847 


± 


0, 


,007 


0, 


622 


± 


0, 


,008 


0, 


,958 







,006 


0. 


.810 




0. 


.016 


0. 


.864 


lb 


0. 


008 





.962 




0. 


008 


SDSS J0151+1244 


IRTF/SpeX'^ 


Tl 





.654 


± 


0, 


.008 


0, 


,714 


± 


0, 


015 


0, 


,628 


± 


0, 


,013 


0, 


,954 







,010 





.856 




0. 


.020 


0. 


.864 


lb 


0. 


014 





.955 




0. 


012 


SDSSp J1254-0122 


IRTF/SpeX'* 


T2 


0, 


.477 


± 


0, 


.008 


0, 


.756 


± 


0, 


012 


0, 


,476 


± 


0, 


,012 


0, 


,909 







,010 


0. 


.752 


it 


0. 


.024 


0. 


.778 


lb 


0. 


016 





.930 




0. 


Oil 


2MASS J1209-1004 


IRTF/SpcX'* 


T3 


0, 


.415 


± 


0, 


.008 


0, 


.661 


± 


0, 


014 


0, 


,436 


± 


0, 


,012 


0, 


715 







,011 


0. 


.688 




0. 


.024 


0. 


.789 


=b 


0. 


017 





.897 




0. 


015 


2MASSI J2254+3123 


IRTF/SpcX'^ 


T4 


0, 


.372 


± 


0, 


.005 


0, 


.628 


± 


0, 


,007 


0, 


,377 


± 


0, 


,007 


0, 


,587 







,008 


0. 


.634 


± 


0. 


.008 


0. 


.766 


=b 


0. 


008 





.879 


± 


0. 


006 


2MASS J1503+2525 


IRTF/SpeX*^ 


T5 


0, 


.242 


± 


0, 


.003 


0, 


.443 


± 


0, 


Oil 


0, 


,325 


± 


0, 


,010 


0, 


412 







,007 


0. 


.560 


lb 


0. 


.012 


0. 


.773 


lb 


0. 


010 





.885 


it 


0. 


005 


SDSSp J1624+0029 


IRTF/SpeX'^ 


T6 


0, 


.155 


± 


0, 


.002 


0, 


.384 


± 


0, 


,010 


0, 


,278 


± 


0, 


,012 


0, 


,309 







,007 


0. 


.478 


lb 


0. 


.016 


0. 


.740 


lb 


0. 


014 





.884 


it 


0. 


009 


2MASSI J0727+1710 


IRTF/SpeX*^ 


T7 


0, 


.088 


± 


0, 


.004 


0, 


.304 


± 


0, 


,006 


0, 


212 


± 


0, 


,014 


0, 


191 







,008 


0. 


.426 


lb 


0. 


.012 


0. 


.670 


lb 


0. 


019 





.929 


it 


0. 


013 


2MASSI J0415-0935 


IRTF/SpeX*^ 


TS 


0, 


.042 


± 


0, 


.002 


0, 


.208 


± 


0, 


,004 


0, 


172 


± 


0, 


,007 


0, 


109 







,004 


0. 


.296 


lb 


0. 


.012 


0. 


.626 


lb 


0. 


009 





.904 


it 


0. 


006 


UGPS J0722-0540 


IRTF/SpeX 


T9 


0, 


.041 


± 


0, 


.027 


0, 


.156 


± 


0, 


,026 


0, 


104 


± 


0, 


,040 


0, 


,086 







,036 


0. 


.204 


lb 


0. 


.052 


0. 


.556 


lb 


0. 


056 





.862 


it 


0. 


040 


WISEPA J1738+2732 


HST/WFC3 


YO 


0, 


.039 


± 


0, 


.009 


0, 


.052 


± 


0, 


,010 


0, 


,050 


± 


0, 


,011 















.122 


lb 


0. 


.028 


0. 


.320 


lb 


0. 


025 





.839 


it 


0. 


027 












T 


Dwarf Di 


iscoveries from Ki 


rkpatrick et i 


al. Q 


2011) 






































WISE 


J0008-1739 


Kcck/NIRSPEC-J 


T6 


0, 


.142 


± 0.033 


0, 


.402 


± 


0, 


042 






















0. 


.466 


lb 


0. 


.028 















.877 


it 


0. 


057 


WISE 


J0123+4142 


Kcck/NIRSPEC-J 


T7 


0, 


.038 


± 0.066 


0, 


.282 


± 


0, 


,066 

























.418 


lb 


0. 


.050 















.849 


it 


0. 


100 


WISE 


J0138-0322 


IRTF/SpeX 


T3 


0, 


.410 


± 0.008 


0, 


.570 


± 


0, 


,009 


0, 


,539 


± 


0, 


,014 


0, 


756 







,010 


0. 


.674 


lb 


0. 


.012 


0. 


.858 


lb 


0. 


014 





.925 


it 


0. 


012 


WISE 


J0148-7202 


Magellan /FIRE 


T9.5 


-0.016 


± 0.013 


0, 


.076 


± 


0, 


,013 


0, 


,073 


± 


0, 


.015 


0, 


,023 







,015 


0. 


.124 


zb 


0. 


.014 


0. 


.424 


lb 


0. 


024 





.829 


it 


0. 


026 


WISE 


J0150+3827 


IRTF/SpeX 


TO 


0, 


.665 


± 


0, 


.008 


0, 


.845 


± 


0, 


,010 


0, 


,675 


± 


0, 


,011 


0, 


,975 


± 





,007 


0. 


.818 


± 


0. 


.010 


0. 


.894 


lb 


0. 


Oil 





.927 


it 


0. 


013 


WISE 


J0221+3842 


Palomar/TSpec 


T6.5 


0, 


.106 


± 


0, 


.018 


0, 


.256 


± 


0, 


022 


0, 


213 


± 


0, 


,031 


0, 


,265 







,017 


0. 


.346 


=b 


0. 


.022 


0. 


.673 


lb 


0. 


034 





.797 


it 


0. 


066 


WISE 


J0223-2932 


IRTF/SpeX 


T7.5 


0, 


.041 


± 


0, 


.009 


0, 


.160 


± 


0, 


Oil 


0, 


139 


± 


0, 


,020 


0, 


169 







,014 


0. 


.372 


lb 


0. 


.016 


0. 


.689 


=b 


0. 


031 





.931 


it 


0. 


015 






Kock/NIRSPEC-H 


T7 






















0, 


216 


± 


0, 


,048 


0, 


178 







,027 












0. 


.585 


lb 


0. 


038 












WISE 


J0226-0211 


Keck/NIRSPEC-H 


T7 






















0, 


,260 


± 


0, 


,063 


0, 


104 







,033 












0. 


.582 


lb 


0. 


045 












WISE 


J0254+0223 


IRTF/SpeX 


T8 


0, 


.047 


± 


0, 


.004 


0, 


.209 


± 


0, 


,005 


0, 


175 


± 


0, 


,012 


0, 


114 







,006 


0. 


.298 


lb 


0. 


.006 


0. 


.627 


lb 


0. 


015 





.900 


it 


0. 


008 


WISE 


J0305+3954 


Palomar/TSpec 


T6 


0, 


.114 


± 


0, 


.011 


0, 


.351 


± 


0, 


014 


0, 


,341 


± 


0, 


,016 


0, 


245 







,010 


0. 


.420 


rb 


0. 


.012 


0. 


.724 


lb 


0. 


017 





.867 


it 


0. 


023 


WISE 


J0307+2904 


IRTF/SpeX 


T6.5 


0, 


.133 


± 


0, 


.043 


0, 


.361 


± 


0, 


,051 


0, 


,316 


± 


0, 


,070 


0, 


227 







,060 


0. 


.438 


rb 


0. 


.040 


0. 


.822 


lb 


0. 


101 





.874 


it 


0. 


057 


WISE 


J0313+7807 


Palomar/TSpec 


T8.5 


0, 


.125 


± 


0, 


.017 


0, 


.108 


± 


0, 


012 


0, 


242 


± 


0, 


,020 


0, 


147 


1 

± 







0. 


.320 


1 


0. 


.012 


0. 


.598 


it 


0. 


025 





.906 


it 


0. 


026 


WISE 


J0323-6025 


Magellan /FIRE 


T8.5 


0, 


.047 


± 


0, 


.018 


0, 


,170 


± 


0, 


022 


0, 


178 


± 


0, 


,021 


0, 


120 


± 


0, 


,014 


0. 


.260 


± 


0. 


.018 


0. 


.587 


± 


0, 


,030 





.907 


± 


0, 


,025 


WISE 


J0333-5856 


SOAR/OSIRIS 


T3 












0, 


,558 


± 


0, 


,034 


0, 


,520 


± 


0, 


,021 


0, 


729 


± 


0, 


,021 












0. 


.714 


± 


0, 


,025 





.905 


± 


0, 


,078 


WISE 


J0410+1411 


IRTF/SpeX 


T6 


0, 


.100 


± 


0, 


.036 


0, 


,351 


± 


0, 


044 


0, 


,268 


± 


0, 


,067 


0, 


,288 


± 


0, 


,055 


0. 


.462 




0. 


.042 


0. 


.742 


± 


0, 


,087 





.831 


± 


0, 


,048 


WISE 


J0448-1935 


iRlr /opex 




0, 


.206 


± 


0, 


.023 


0, 


,469 


± 


0, 


,02s 


0, 


,368 


± 


0, 


,049 


0, 


428 


± 


0, 


,037 


0. 


.588 




0. 




0. 


.859 


± 


0, 


,059 





.90S 


± 


0, 


,030 


WISE 


J0458+6434 


IRTF/SpeX 


T8.5 


0, 


.038 


± 


0, 


.016 


0, 


,268 


± 


0, 


,023 


0, 


136 


± 


0, 


,027 


0, 


,084 


± 


0, 


,026 


0. 


.238 


± 


0. 


.024 


0. 


.471 


± 


0, 


044 


0, 


.846 


± 


0, 


,026 


WISE 


J0500-1223 


IRTF/SpeX 


T8 


0, 


.045 


± 


0, 


.031 


0, 


,206 


± 


0, 


,033 


0, 


121 


± 


0, 


,049 


0, 


,095 


± 


0, 


,040 


0, 


.332 


± 


0. 


.036 


0. 


.651 


± 


0, 


,070 


0, 


.946 


± 


0, 


044 


WISE 


J0513+0608 


Palomar/TSpec 


T6.5 


0, 


.165 


± 


0, 


.006 


0, 


,325 


± 


0, 


,010 


0, 


282 


± 


0, 


,008 


0, 


240 


± 


0, 


,007 


0, 


.414 


± 


0. 


,008 


0. 


.707 


± 


0, 


,013 


0, 


.821 


± 


0, 


012 


WISE 


J0525+6739 


IRTF/SpeX 


T6 pec 


0, 


.174 


± 


0, 


.012 


0, 


,368 


± 


0, 


015 


0, 


,310 


± 


0, 


,032 


0, 


,316 


± 


0, 


,023 


0, 


.482 


± 


0. 


,018 


0. 


.808 


± 


0, 


,038 


0, 


.897 


± 


0, 


,018 


WISE 


J0528-3308 


Palomar/TSpec 


T7 pec 


0, 


.009 


± 


0, 


.025 


0, 


,254 


± 


0, 


,019 


0, 


,230 


± 


0, 


,028 


0, 


210 


± 


0, 


,017 


0, 


.350 


± 


0. 


,016 


0. 


.676 


± 


0, 


,032 


0, 


.842 


± 


0, 


,025 


WISE 


J0539-1034 


Palomar/TSpec 


T5.5 


0, 


.195 


± 


0, 


.018 


0, 


,373 


± 


0, 


,023 


0, 


,408 


± 


0, 


,027 


0, 


327 


± 


0, 


,018 


0, 


.484 


± 


0. 


,016 


0. 


.814 


± 


0, 


,029 


0, 


.906 


± 


0, 


,030 


WISE 


J0542-1628 


Palomar/TSpec 


T6.5 


0, 


.143 


± 


0, 


.007 


0, 


,274 


± 


0, 


,010 


0, 


,230 


± 


0, 


,009 


0, 


240 


± 


0, 


,008 


0, 


.398 


± 


0. 


,008 


0. 


.694 


± 


0, 


,013 


0, 


.852 


± 


0, 


012 


WISE 


J0611-0410 


IRTF/SpeX 


TO 


0, 


.586 


± 


0, 


.017 


0, 


,727 


± 


0, 


022 


0, 


,604 


± 


0, 


,021 


0, 


,947 


± 


0, 


,018 


0, 


.776 


± 


0. 


,018 


0. 


.873 


± 


0, 


,020 


0, 


.911 


± 


0, 


,026 


WISE 


J0612-4920 


SOAR/OSIRIS 


T3.5 












0, 


,510 


± 


0, 


,057 


0, 


,377 


± 


0, 


,040 


0, 


,684 


± 


0, 


,038 












0. 


.749 


± 


0, 


,050 


0, 


.882 


± 


0, 


131 


WISE 


J0612-3036 


Palomar/TSpec 


T6 


0, 


.108 


± 


0, 


.002 


0, 


,312 


± 


0, 


,005 


0, 


291 


± 


0, 


,003 


0, 


,314 


± 


0, 


,002 


0, 


.446 


± 


0. 


,002 


0. 


.796 


± 


0, 


,005 


0, 


.874 


± 


0, 


,003 


WISE 


J0614+3912 


Palomar/TSpec 


T6 


0, 


.137 


± 


0, 


.016 


0, 


,418 


± 


0, 


,020 


0, 


,346 


± 


0, 


,017 


0, 


,301 


± 


0, 


,013 


0, 


.462 


± 


0. 


,014 


0. 


.794 


± 


0, 


,025 


0, 


.889 


± 


0, 


,029 


WISE 


J0623-0456 


IRTF/SpeX 


T8 


0, 


.015 


± 


0, 


.030 


0, 


,287 


± 


0, 


,035 


0, 


178 


± 


0, 


,051 


0, 


,094 


± 


0, 


,039 


0, 


.380 


± 


0. 


,036 


0. 


.722 


± 


0, 


,065 


0, 


.880 


± 


0, 


044 


WISE 


J0625+5646 


Palomar/TSpec 


T6 


0, 


.182 


± 


0, 


.012 


0, 


,310 


± 


0, 


,015 


0, 


,316 


± 


0, 


,016 


0, 


,296 


± 


0, 


,010 


0, 


.418 


± 


0. 


,012 


0. 


.705 


± 


0, 


,018 


0, 


.854 


± 


0, 


,019 


WISE 


J0627-1114 


IRTF/SpeX 


T6 


0, 


.162 


± 


0, 


.005 


0, 


,359 


± 


0, 


,007 


0, 


294 


± 


0, 


,014 


0, 


,310 


± 


0, 


,010 


0, 


.462 


± 


0. 


,008 


0. 


.733 


± 


0, 


,018 


0, 


.871 


± 


0, 


,009 


WISE 


J0656+4205 


IRTF/SpeX 


T3 


0, 


.467 


± 


0, 


.012 


0, 


,503 


± 


0, 


,016 


0, 


491 


± 


0, 


,020 


0, 


,810 


± 


0, 


,018 


0, 


.758 


± 


0. 


,018 


0. 


.851 


± 





024 


0, 


.907 


± 


0, 


021 



Table 7— Continued 



Object Name Instrument NIR Sp. H2O-J CH4-J H2O-H CH4-H Wj NH3-H J-narrow 

J2000 Coordinates Type 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 



WISE 


.10744 + 5628 


Palomar/TSpcc 


T8 





156 


± 


0.028 





256 


± 


0, 


,022 





186 


± 





038 


0, 


()69 


± 





024 





380 


± 


0, 


,020 


0, 


,630 


± 





044 


0, 


,917 


± 


0, 


040 


WISE 


.10750+2725 


Keck/NIRSPEC-JH 


T8.5 


-0.019 


± 


0.016 





117 


± 





,015 





239 


± 


0, 


027 


0, 


066 


± 





,008 


0, 


246 


± 


0, 


,012 


0, 


,576 


± 


0, 


012 


0, 


,781 


± 


0, 


021 


WISE 


.10751-7634 


Magollan/FIRE 


T9 


0, 


025 


± 


0, 


,029 





119 


± 





,017 





188 


± 


0, 


041 


0, 


121 


± 


0, 


031 


0, 


148 


± 


0, 


,020 


0, 


,510 


± 


0, 


,048 


0, 


,848 


± 


0, 


,035 


WISE 


J0759-4904 


Magellan/FIRE 


T8 


0. 


.034 


± 


0, 


.004 


0, 


.160 


± 


0, 


.007 


0, 


156 


± 


0, 


,008 


0, 


,122 


± 


0, 


,005 


0, 


,260 


± 


0, 


,008 


0, 


,608 


± 


0, 


,012 


0, 


,889 


± 


0, 


,010 


WISE 


J0819-033B 


IRTF/SpeX 


T4 


0. 


,387 


± 


0. 


.006 


0. 


553 


± 


0, 


.008 


0, 


,387 


± 


0, 


,012 


0, 


,663 


± 


0, 


,010 


0, 


,662 


± 


0, 


,010 


0, 


,781 


± 


0, 


,013 


0, 


,893 


± 


0, 


oil 


WISE 


J0821+1443 


IRTF/SpeX 


T6.6 


0. 


,203 


± 


0, 


.013 


0, 


,401 


± 


0, 


.021 


0, 


,307 


± 


0, 


,025 


0, 


,385 


± 


0, 


,021 


0. 


,528 


± 


0, 


.022 


0, 


,716 


± 


0, 


,036 


0, 


,893 


± 


0, 


,026 


WISE 


J0836-1859 


Magellan/FIRE 


T8 pec 


0. 


045 


± 


0, 


,017 


0, 


145 


± 


0, 


,017 


0, 


154 


± 


0, 


017 


0, 


124 


± 


0, 


012 


0, 


322 


± 


0, 


,016 


0, 


,606 


± 


0, 


,025 


0, 


,905 


± 


0, 


021 


WISE 


J0857+5604 


Palomar /TSpec 


T8 


0. 


069 


± 





,013 


0, 


150 


± 





,013 


0, 


125 


± 





018 





122 


± 





Oil 


0, 


296 


± 


0, 


,012 


0, 


,551 


± 


0, 


023 


0, 


,892 


± 


0, 


020 


WISE 


J0906+4735 


Palomar/TSpec 


T8 


0. 


065 


± 





,186 





245 


± 





,092 


0, 


234 


± 





125 





125 


± 





057 





348 


± 





,074 


0, 


,642 


± 


0, 


105 


0, 


,912 


± 





161 


WISE 


.I0929+()4()9 


Palomar/TSpcc 


T6.5 


0. 


082 


± 





,014 





244 


± 





,018 


0, 


273 


± 


0, 


022 





221 


± 





014 





364 


± 





,014 


0, 


,684 


± 





026 





,880 


± 





021 


WISE 


J0952+1955 


IRTF/SpeX 


T6 


0. 


159 


± 


0, 


.011 


0, 


328 


± 


0, 


,014 


0, 


,285 


± 


0, 


,028 


0, 


346 


± 


0, 


022 


0, 


476 


± 


0, 


,018 


0, 


.742 


± 


0, 


038 


0, 


,915 


± 


0, 


017 


WISE 


J1018— 2445 


Magellan/FIRE 


T8 


0. 


.037 


± 


0, 


.006 


0. 


,151 


± 


0, 


.010 


0, 


,163 


± 


0, 


006 


0, 


,092 


± 


0, 


,004 


0, 


,282 


± 


0, 


,008 


0, 


.613 


± 


0, 


,015 


0, 


,887 


± 


0, 


,008 


WISE 


J1019+6B29 


Palomar/TSpec 


T6 


0. 


134 


± 


0, 


.046 


0. 


,331 


± 





.029 


0. 


,293 


± 


0, 


,044 


0, 


,299 


± 


0, 


,024 


0, 


,472 


± 





,028 





.763 


± 


0, 


,045 





,877 


± 


0, 


,054 






IRTF/SpeX 


T6 


0, 


126 


± 


0, 


,015 


0, 


307 


± 


0, 


.020 


0, 


249 


± 


0, 


033 





326 


± 





025 





450 


± 


0, 


,022 


0, 


,773 


± 


0, 


056 


0, 


,887 


± 


0, 


032 


WISE 


.11042-3842 


Magellan/FIRE 


T8.5 





022 


± 


0, 


,012 


0, 


147 


± 


0, 


,015 


0, 


141 


± 





014 





116 


± 





009 





294 


± 





,016 


0, 


,561 


± 


0, 


021 


0, 


,863 


± 


0, 


,020 


WISE 


J1122+2550 


IRTF/SpeX 


T6 


0. 


139 


± 


0, 


,014 


0. 


350 


± 


0, 


.017 


0, 


,307 


± 


0, 


031 


0, 


,234 


± 


0, 


,020 


0, 


480 


± 


0, 


.022 


0, 


,770 


± 


0, 


,054 


0, 


,897 


± 


0, 


,032 


WISE 


J1150+6302 


Palomar/TSpec 


T8 


0. 


,020 


± 


0, 


.013 


0, 


,191 


± 


0, 


.013 


0, 


,133 


± 


0, 


,015 


0, 


,119 


± 


0, 


Oil 


0, 


,286 


± 


0, 


.010 


0, 


,604 


± 


0, 


,023 


0, 


,833 


± 


0, 


,019 


WISE 


J1217+1626 


Palomar/TSpec 


T9 


0. 


,061 


± 


0, 


.017 


0. 


,083 


± 


0, 


.013 


0, 


,075 


± 


0, 


,022 


0, 


,099 


± 


0, 


,013 


0, 


,232 


± 


0, 


.012 


0, 


,639 


± 


0, 


,027 


0, 


.842 


± 


0, 


,026 


WISE 


J1311+0122 


Keck/NIRSPEC-H 


T9: 






— 










— 






0, 


,127 


± 


0, 


,038 


-0.123 


± 


0.012 






— 






0, 


,681 


± 


0, 


,015 






— 






WISE 


J1320+6034 


IRTF/SpeX 


T6.5 


0. 


107 


± 


0, 


,009 


0. 


101 


± 


0, 


.010 


0, 


,350 


± 


0, 


,028 


0, 


,202 


± 


0, 


,017 


0, 


,498 


± 


0, 


.018 


0, 


.842 


± 


0, 


,045 


0, 


.908 


± 


0. 


,017 


WISE 


.11322-2340 


IRTF/SpcX 


T8 


0, 


088 


± 





,014 





293 


± 





,017 





266 


± 





026 





208 


± 





021 





366 


± 


0, 


,020 


0, 


,705 


± 


0, 


037 


0, 


,829 


± 


0, 


024 


WISE 


.11436-1814 


Magellan/FIRE 


T8 pec 





()61 


± 





,005 





207 


± 





,009 





238 


± 





008 





161 


± 





006 





292 


± 


0, 


,008 


0, 


,690 


± 





014 


0, 


,855 


± 





008 


WISE 


J1457+5815 


IRTF/SpeX 


T7 


0. 


102 


± 


0, 


Oil 


0, 


,223 


± 


0, 


.014 


0, 


,257 


± 


0, 


,025 


0, 


,206 


± 


0, 


,017 


0, 


,412 


± 


0, 


,020 


0, 


,736 


± 


0, 


,036 


0, 


,931 


± 


0, 


,024 


WISE 


J1506+7027 


Palomar/TSpec 


T6 


0. 


.139 


± 


0, 


.001 


0. 


,336 


± 


0, 


.004 


0, 


,271 


± 


0, 


003 


0, 


,293 


± 


0, 


,002 


0, 


,436 


± 


0, 


,002 


0, 


,720 


± 


0, 


,005 


0, 


.842 


± 


0, 


,003 






Keck/NIRSPEC-H 


T6 






— 










— 






0, 


,353 


± 


0, 


,016 


0, 


,276 


± 


0, 


,009 






— 






0, 


,703 


± 


0, 


,014 






— 






WISE 


J1B19+7009 


Palomar/TSpec 


T8 


0. 


101 


± 


0, 


.200 


0. 


210 


± 


0, 


.108 


0, 


,181 


± 


0, 


,145 


0, 


.102 


± 


0, 


,069 


0, 


,360 


± 


0, 


,086 


0, 


,664 


± 


0, 


,127 


0, 


.946 


± 


0, 


,178 


WISE 


J1612-3420 


Keck/NIRSPEC-H 


T6.5 






— 










— 






0, 


,303 


± 


0. 


,022 


0, 


,227 


± 


0, 


,017 






— 






0, 


.722 


± 


0, 


,023 






— 






WISE 


J1614+1739 


Magellan/FIRE 


T9 


0, 


,038 


± 





,031 


0, 


116 


± 


0, 


.020 


0, 


107 


± 





037 





094 


± 





024 


0, 


202 


± 


0, 


,034 


0, 


,513 


± 


0, 


050 


0, 


,832 


± 


0, 


032 


WISE 


.11617+1807 


Magollan/FIRE 


T8 





113 


± 





,241 





167 


± 


0, 


.133 





211 


± 





110 





104 


± 





063 





336 


± 


0, 


,132 


0, 


,594 


± 





108 


0, 


,921 


± 





211 


WISE 


J1622 — 0959 


IRTF/SpeX 


T6 


0, 


,177 




0, 


.006 


0, 


,410 







.009 


0, 


,290 


± 


0, 


,018 


0, 


,328 




0, 


Oil 


0, 


,478 







.012 





,743 




0, 


,022 





,866 




0, 


,013 


WISE 


J1627+3266 


IRTF/SpeX 


T6 


0. 


,143 


± 


0, 


.005 


0. 


,386 


± 


0, 


.004 


0, 


,279 


± 


0, 


,012 


0, 


,289 


± 


0, 


,007 


0, 


,464 


± 


0, 


.006 


0, 


,746 


± 


0, 


,013 


0, 


,877 


± 


0, 


,006 






Keck/NIRSPEC-H 


T6 






















0, 


,372 


± 


0, 


,057 


0, 


,280 


± 


0, 


,035 












0, 


,733 


± 


0, 


,049 












WISE 


J1653+4444 


IRTF/SpeX 


T8 


0. 


.038 


± 


0, 


.011 


0. 


,244 


± 


0, 


,016 


0, 


,175 


± 


0, 


,022 


0, 


,160 


± 


0, 


,015 


0, 


,276 


± 


0, 


.018 


0, 


,689 


± 


0, 


,038 


0, 


,867 


± 


0, 


,021 


WISE 


J1711+3B00 


IRTF/SpeX 


T8 


-0.009 


± 





.018 


0. 


,260 


± 


0, 


.025 


0, 


,213 


± 


0, 


,034 


0. 


,181 


± 


0, 


,025 


0, 


,362 


± 


0, 


.026 


0, 


,700 


± 


0, 


,045 


0, 


,900 


± 


0, 


,046 


WISE 


J1717+6129 


Keck/NIRSPEC-.IH 


T8 


0, 


,094 


± 


0, 


,038 


0, 


174 


± 


0, 


,039 


0, 


192 


± 


0, 


042 


0, 


114 


± 


0, 


024 


0, 


,288 


± 


0, 


.030 


0, 


.511 


± 


0, 


,030 


0, 


,904 


± 


0, 


,063 


WISE 


.11728+5716 


IHTF/SpoX 


T6 


0, 


136 


± 





,015 





412 


± 


0, 


,021 





265 


± 





031 





284 


± 


0, 


022 


0, 


444 


± 


0, 


,024 


0, 


,714 


± 


0, 


,040 


0, 


,871 


± 


0, 


,025 


WISE 


J1741+2553 


Magellan/FIRE 


T9 


0, 


,023 


± 


0, 


.071 


0, 


,155 


± 


0, 


,045 


0, 


,123 


± 


0, 


,031 


0, 


,063 


± 


0, 


,019 


0, 


,230 


± 


0, 


,048 


0, 


.578 


± 


0, 


,047 


0, 


,907 


± 


0, 


,069 


WISE 


J1804+3117 


Keck/NIRSPEC-H 


T9.6: 




















































0, 


.346 


± 


0, 


,042 












WISE 


J1812+2721 


Magellan/FIRE 


T8.6: 


0. 


,042 


± 


0, 


.042 


0. 


,099 


± 


0, 


,033 


0, 


,128 


± 


0, 


,055 


0, 


,188 


± 


0, 


,061 


0, 


,202 


± 


0, 


,030 


0, 


.683 


± 


0, 


,097 


0, 


,930 


± 


0, 


,069 


WISE 


J1841+7000 


Palomar/TSpec 


T6 


0. 


,237 


± 


0, 


.016 


0. 


,489 


± 


0, 


,020 


0, 


,436 


± 


0, 


,018 


0, 


,398 


± 


0, 


,010 


0, 


,664 


± 


0, 


.012 


0, 


.818 


± 


0, 


,018 


0, 


,919 


± 


0, 


,019 


WISE 


J1852+3637 


IRTF/SpeX 


T7 


0. 


,070 


± 


0, 


.010 


0. 


,235 


± 


0, 


.011 


0, 


,219 


± 


0, 


,025 


0, 


,170 


± 


0, 


,012 


0, 


,382 


± 


0, 


.016 


0, 


.731 


± 


0, 


,029 


0, 


,868 


± 


0, 


,018 


WISE 


J1906+4508 


IRTF/SpeX 


T6 


0, 


184 


± 


0, 


,005 


0, 


,384 


± 


0, 


,006 


0, 


,316 


± 


0, 


017 


0, 


333 


± 


0, 


010 





516 


± 


0, 


,008 


0, 


.754 


± 


0, 


,019 


0, 


,907 


± 


0, 


Oil 


WISE 


J1952 + 724() 


Palomar/TSpcc 


T4 





350 


± 





,005 





567 


± 


0, 


,009 





384 


± 





007 





527 


± 





006 





620 


± 


0, 


,006 


0, 


,788 


± 


0, 


,009 


0, 


,878 


± 


0, 


,009 


WISE 


J1959-3338 


Palomar/TSpec 


T8 


0, 


,049 


± 


0, 


.013 


0, 


,212 


± 


0, 


.011 


0, 


,245 


± 


0, 


Oil 


0, 


,138 


± 


0, 


,005 


0, 


,308 


± 


0, 


,008 


0, 


,652 


± 


0, 


,013 


0, 


,894 


± 


0, 


Oil 


WISE 


J2018-7423 


Magellan/FIRE 


T7 


0. 


,086 


± 


0, 


.004 


0. 


,307 


± 


0, 


.009 


0, 


,227 


± 


0, 


,008 


0, 


,241 


± 


0, 


,005 


0, 


,384 


± 


0, 


,008 


0, 


,692 


± 


0, 


,018 


0, 


,879 


± 


0, 


,008 


WISE 


J2134-7137 


Magellan/FIRE 


T9 pec 


0, 


,019 


± 


0, 


.015 


0, 


,094 


± 


0, 


.018 


0, 


,106 


± 


0, 


,020 


0, 


,070 


± 


0, 


,019 


0, 


,172 


± 


0, 


,016 


0, 


.452 


± 


0, 


,031 


0, 


,780 


± 


0, 


,020 


WISE 


J2157+2659 


Palomar/TSpcc 


T7 





036 


± 





,004 





231 


± 





,006 





206 


± 





004 





185 


± 





002 





314 


± 





,004 





,670 


± 


0, 


,007 


0, 


,859 


± 


0, 


006 


WISE 


J2209-2734 


Kcck/NIRSPEC-H 


T7 

























290 


± 





055 





240 


± 





033 












0, 


,705 


± 


0, 


044 












WISE 


J2213+0911 


IRTF/SpeX 


T7 


0, 


,109 


± 


0, 


.006 


0. 


,313 


± 


0, 


,008 


0, 


,238 


± 


0, 


,016 


0, 


,219 


± 


0, 


,010 


0. 


,390 


± 


0, 


.012 


0, 


,690 


± 


0. 


,022 


0, 


,884 


± 


0. 


Oil 



Table 7— Continued 



Object Name 
J2000 Coordinates 
(1) 


Instrumeiit 
(2) 


NIR Sp. 
Type 
(3) 


H2O- 

(4) 


-J 




CH4- 

(5) 








H20-H 

(6) 


(7) 




Wj 
(8) 








NH3- 

(9) 


-H 




J-narrow 
(10) 


WISE 


J2226+0440 


IRTF/SpcX 


T8 


0.053 


± 


0, 


.()()6 


0, 


193 


± 


0, 


,008 


0, 


217 


± 0.018 


0.118 ± 0.009 


0, 


,352 


± 


0, 


012 


0, 


,659 


± 


0, 


,024 


0, 


923 


± 


0, 


,013 






Kcck/NIRSPEC-JH 


T8.5 


0.062 


± 


0, 


.039 


0, 


,064 


± 


0, 


,042 


0, 


314 


± 0.034 


0.099 ± 0.018 


0, 


,456 


± 


0, 


,034 


0, 


,669 


± 





,027 


1. 


018 


± 


0, 


,070 


WISE 


.12237-0614 


IRTF/SpoX 


T5 


0.206 


± 


0, 


.015 


0, 


374 


± 


0, 


,018 


0, 


403 


± 0.033 


0.415 ± 0.024 


0, 


,602 


± 


0. 


020 


0, 


,863 


± 


0, 


,036 


0. 


917 


± 





,023 


WISE 


J2239+1617 


IRTF/SpeX 


T3 


0.417 


± 


0, 


.006 


0, 


,645 


± 


0, 


.007 


0, 


,510 


± 0.012 


0.727 ± 0.007 


0, 


,682 


± 


0. 


,008 


0, 


,818 


± 


0, 


,013 


0. 


,932 


± 


0, 


,009 


WISE 


J2255— 3118 


IRTF/SpeX 


T8 


0.037 


± 


0, 


.011 


0. 


,300 


± 


0, 


.016 


0, 


,159 


± 0.022 


0.101 ± 0.014 


0. 


,264 


± 


0, 


,014 


0, 


,697 







,033 


0, 


,894 


± 





,017 






Keck/NIRSPEC-H 


T8 




















0, 


,205 


± 0.033 


0.097 ± 0.019 















,462 


± 





,024 












WISE 


.12313-8037 


Magellan/FIRE 


T8 


0.041 


± 


0, 


,004 


0, 


163 


± 


0, 


,010 


0, 


155 


± 0.007 


0.136 ± 0.006 


0, 


,268 


± 


0. 


012 


0, 


,555 


± 


0, 


,017 


0. 


861 


± 


0, 


,009 


WISE 


.72319-1844 


IRTF/SpeX 


T7.5 


0.078 


± 


0, 


.019 





309 


± 


0, 


,024 





181 


± 0.038 


0.122 ± 0.028 


0, 


,336 


± 





024 


0, 


,587 


± 


0, 


,048 


0. 


832 


± 


0, 


,026 


WISE 


.12325-4105 


Magellan/FIRE 


T9 pec 


0.011 


± 





.017 





146 


± 





,024 





062 


± 0.022 


0.118 ± 0.019 





,184 


± 





016 





,461 


± 





,027 





799 


± 


0, 


,030 


WISE 


.12340 — 0745 


IRTF/SpoX 


T7 


0.115 


± 





.()()5 





299 


± 





,007 





255 


± 0.015 


0.225 ± 0.008 





,422 


± 





()08 





,739 


± 





,017 





883 


± 





,010 


WISE 


J2343-7418 


Magellan/FIRE 


T6 


0.184 


± 


0, 


.007 


0, 


411 


± 


0, 


,014 


0. 


,289 


± 0.010 


0.320 ± 0.008 


0, 


,492 


± 


0. 


010 


0, 


,726 


± 


0, 


,018 


0. 


818 


± 


0, 


,011 


WISE 


J2344+1034 


Keck/NIRSPEC-J 


T9 


-0.001 


± 


0.023 


0. 


,119 


± 


0, 


.019 










0, 


,148 


± 


0, 


,016 












0, 


,944 


± 


0, 


,032 


WISE 


J2348-1028 


IRTF/SpeX 


T7 


0.079 


± 


0.006 


0. 


,226 


± 


0, 


.008 


0, 


,213 


± 0.016 


0.163 ± 0.011 


0, 


,388 


± 


0, 


,010 


0, 


,714 


± 


0, 


,023 


0, 


,883 


± 


0, 


,012 


WISE 


J2359-7335 


Magellan/FIRE 


T6.6 


0.074 


± 


O.OOB 


0, 


,256 


± 


0, 


.010 


0, 


,260 


± 0.007 


0.232 ± 0.005 


0, 


,346 


± 


0, 


,008 


0, 


,670 


± 


0, 


,016 


0, 


,846 


± 


0, 


,008 


















New T Dwarf D 


iscoveries 


































WISE 


J0005+3737 


Keck/NIRSPEC-J 


T9 


0.006 


± 


0.019 


0. 


,130 


± 


0, 


.017 










0, 


,236 


± 


0, 


,014 












0, 


,884 


± 


0, 


,024 


WISE 


J0038+2758 


Keck/NIRSPEC-J 


T9 


-0.026 


± 


0.010 


0. 


,097 


± 


0, 


.011 










0. 


,164 


± 


0, 


,010 












0, 


,869 


± 





,016 


WISE 


J0038+8406 


Keck/NIRSPEC-J 


T6 


0.155 


± 


0, 


.006 


0. 


,417 


± 


0, 


.020 













,462 


± 


0, 


,008 












0, 


,857 


± 





,011 


WISE 


.70040+0900 


IRTF/SpcX 


T7 


0.091 


± 


0, 


,005 


0, 


295 


± 


0, 


,007 


0, 


242 


± 0.016 


0.233 ± 0.010 


0, 


,380 


± 


0. 


010 


0, 


,678 


± 


0, 


,021 


0. 


885 


± 


0, 


,012 


WISE 


.70045+3611 


IRTF/SpcX 


T5 


0.202 


± 





004 





382 


± 





,006 





323 


± 0.013 


0.405 ± 0.010 


0, 


,498 


± 


0. 


008 


0, 


,716 


± 


0, 


,016 





905 


± 


0, 


,010 


WISE 


J0049+2151 


IRTF/SpeX 


T8.5 


0.026 


± 


0, 


.005 


0, 


,166 


± 


0, 


.006 


0, 


,167 


± 0.013 


0.093 ± 0.007 


0, 


,304 


± 


0. 


,008 


0, 


,569 


± 


0, 


,018 


0. 


,947 


± 


0, 


,011 


WISE 


J0135+1716 


IRTF/SpeX 


T6 


0.147 


± 


0, 


.016 


0. 


,353 


± 


0, 


.019 


0, 


,313 


± 0.033 


0.2S4 ± 0.025 


0, 


,618 


± 


0, 


,024 


0, 


,737 


± 





,042 


0, 


,899 


± 





,028 


WISE 


J0210+4008 


IRTF/SpeX 


T4.S 


0.335 


± 


0, 


.OOS 


0. 


,473 


± 


0, 


.010 


0, 


,388 


± 0.019 


0.491 ± 0.014 


0. 


,636 


± 


0, 


,012 


0. 


,809 


± 





,021 


0, 


,869 


± 





,013 


WISE 


J0233+3030 


IRTF/SpeX 


T6 


0.218 


± 


0, 


.010 


0. 


,382 


± 


0, 


.014 


0, 


,358 


± 0.024 


0.332 ± 0.020 


0, 


,636 


± 


0, 


,018 


0. 


,760 


± 





,038 


0, 


,871 


± 





,021 


WISE 


J0245-3450 


IRTF/SpeX 


T8 


0.050 


± 


0, 


.017 


0. 


,208 


± 


0, 


.021 


0, 


,196 


± 0.032 


0.133 ± 0.024 


0, 


,324 


± 


0, 


,024 


0, 


,637 


± 


0, 


,048 


0, 


,940 


± 


0, 


,026 


WISE 


J0247+3725 


Gemini/GNIRS 


TS 


0.025 


± 


0, 


,007 


0, 


173 


± 


0, 


,010 


0, 


154 


± 0.009 


0.098 ± 0.008 


0, 


,272 


± 


0. 


008 


0, 


,571 


± 


0, 


,022 





870 


± 


0, 


,012 


WISE 


.70259-0346 


Keck/NIRSPEC-J 


T5 


0.210 


± 





,031 





438 


± 


0, 


,036 













,526 


± 





024 















897 


± 





,045 


WISE 


J0316+3820 


Palomar /TSpec 


T3 


0.415 


± 


0, 


.017 


0, 


,570 


± 


0, 


.018 


0, 


,509 


± 0.012 


0.676 ± 0.009 


0, 


,686 


± 


0. 


,016 


0, 


,821 


± 


0, 


,014 


0. 


,884 


± 


0, 


,021 


WISE 


J0316+4307 


Keck/NIRSPEC-JH 


T8 


-0.119 


± 


0.026 


0. 


,214 


± 


0, 


.017 


0, 


,179 


± 0.043 


0.074 ± 0.030 





,230 


± 


0, 


,012 


0. 


,676 


± 


0, 


,036 


0, 


,840 


± 


0, 


,018 


WISE 


J0321-r347 


Magellan/FIRE 


T8 


0.052 


± 


0, 


.013 


0. 


,166 


± 


0, 


.012 


0, 


,163 


± 0.014 


0.101 ± 0.009 


0, 


,216 


± 


0, 


,010 


0, 


,686 


± 


0, 


,013 


0, 


,933 


± 


0, 


,016 


WISE 


J0325-3854 


Keck/NIRSPEC-J 


T9 


0.019 


± 


0, 


.041 


0. 


,135 


± 


0, 


,026 










0, 


,228 


± 


0, 


,018 












0, 


,861 


± 


0, 


,036 


WISE 


J0325+0831 


IRTF/SpeX 


T7 


0.097 


± 


0, 


.007 


0. 


,260 


± 


0, 


.009 


0, 


,295 


± 0.015 


0.240 ± 0.012 


0, 


,412 


± 


0. 


,012 


0, 


,687 


± 


0, 


,026 


0, 


,897 


± 


0, 


,012 


WISE 


J0335+4310 


Keck/NIRSPEC-J 


T9 


0.051 


± 


0, 


,013 


0, 


138 


± 


0, 


,015 










0, 


,231 


± 


0, 


Oil 












0, 


,820 


± 


0, 


,019 


WISE 


.70336-0143 


Kcck/NIRSPEC-J 


T8: 













055 


± 


0, 


,022 










0, 


,216 


± 





044 















947 


± 


0, 


,248 


WISE 


J0336+2826 


IRTF/SpeX 


T5 


0.311 


± 


0, 


.011 


0, 


,464 


± 


0, 


.016 


0, 


,371 


± 0.020 


0.487 ± 0.021 


0, 


,588 


± 


0, 


,018 


0, 


,784 


± 


0, 


,030 


0, 


,867 


± 


0, 


,020 


WISE 


J0413-4750 


Magellan/FIRE 


T9 


0.007 


± 


0, 


.009 


0. 


,034 


± 


0, 


,027 


0, 


,123 


± 0.059 


0.016 ± 0.015 


0, 


,164 


± 


0. 


,052 


0, 


,664 


± 


0, 


,038 


0, 


,943 


± 


0, 


,020 


WISE 


J0424+0727 


Keck/NIRSPEC-J 


T7.6 


0.048 


± 


0, 


.009 


0. 


,225 


± 


0, 


.016 










0, 


,366 


± 


0. 


,010 












0, 


,911 


± 


0, 


,016 


WISE 


J0430+4633 


Keck/NIRSPEC-J 


TS 


0.045 


± 


0, 


.OOS 


0. 


,210 


± 


0, 


.017 










0, 


,278 


± 


0. 


,008 












0, 


,839 


± 


0, 


,013 


WISE 


J0512-3004 


Keck/NIRSPEC-J 


TS.5 


0.092 


± 


0, 


.016 


0. 


,106 


± 


0, 


.014 










0, 


,231 


± 


0. 


,013 












0, 


,918 


± 


0, 


,021 


WISE 


J0,540+4832 


Kcck/NIRSPEC-J 


T8.5 


0.078 


± 


0, 


,008 


0, 


144 


± 


0, 


,010 










0, 


,249 


± 


0, 


,007 












0, 


877 


± 


0, 


,011 


WISE 


.70546-0959 


IRTF/SpcX 


T5 


0.234 


± 





,008 


0, 


,550 


± 





,013 


0, 


355 


± 0.022 


0.402 ± 0.015 


0, 


,602 


± 


0, 


014 


0, 


,763 


± 


0, 


,029 





973 


± 


0, 


,019 


WISE 


J0614+0951 


Palomar /TS pec 


T7 


0.109 


± 


0, 


,001 


0. 


,287 


± 


0, 


,002 


0, 


,285 


± 0.002 


0.212 ± 0.002 


0, 


,348 


± 


0, 


,002 


0, 


,712 


± 


0, 


,003 


0, 


,826 


± 


0, 


,003 


WISE 


J0629+2418 


IRTF/SpeX 


T2 sb 


0.451 


± 


0, 


.013 


0. 


,691 


± 


0, 


,019 


0, 


,561 


± 0.021 


0.S39 ± 0.017 


0, 


,662 


± 


0. 


,022 


0, 


,862 


± 


0, 


,024 


0, 


,925 


± 


0, 


,020 


WISE 


J0642+4101 


Palomar /TSpec 


extr. red 


0.539 


± 


0, 


.003 


0, 


,881 


± 


0, 


,003 


0, 


,606 


± 0.002 


1.202 ± 0.003 


0, 


,738 


± 


0, 


,002 


0, 


,834 


± 


0, 


,002 


0, 


,949 


± 


0, 


,003 


WISE 


.70701+6321 


Palomar /TSpec 


T3 


0.390 


± 





,001 





685 


± 





,002 





475 


± 0.001 


0.790 ± 0.001 





,646 


± 





002 





,819 


± 





,002 





914 


± 





,002 


WISE 


.70723+3403 


Keck/NIRSPEC-J 


T9: 




























0, 


,142 


± 


0. 


063 












0. 


885 


± 


0, 


,101 


WISE 


J0733+7544 


Palomar/TSpec 


T6 


0.141 


± 


0, 


.002 


0. 


,366 


± 


0, 


,003 


0, 


,309 


± 0.003 


0.323 ± 0.003 


0, 


,444 


± 


0. 


,002 


0, 


,746 


± 


0, 


,004 


0, 


,845 


± 


0, 


,004 



Table 7— Continued 



Object Name 
J2000 Coordinates 
(1) 


Instrument 

(2; 


N IR op. 
Type 
(3) 




(4) 








CH4- 

(5) 








H20- 

(6) 


-H 




CH4- 

(7) 


-H 




Wj 

(8) 








NH3- 

(9) 


-H 




J-narrow 
(10) 


WISE 


.10754+7909 


Palomar /TSpec 


extr. red 


0, 


.476 ± 





,003 


0, 


,800 


± 





,004 


0.443 ± 0,003 


1,081 


± 0,002 





774 


± 





,002 


0. 


815 


± 


0. 


003 





,978 


± 





,003 


WISE 


.10811 — 8051 


Magcllan/FIRE 


T9.5: 


0, 


.034 ± 





,058 


0, 


,037 


± 





,030 


-0,198 


± 0,067 


-0,072 


± 0,047 


0. 


146 


± 





,024 


0. 


584 


± 


0. 


071 





,900 


± 





,052 


WISE 


.10812+4021 


Gomini/GNIRS 


T8 


0, 


.054 ± 





,005 


0, 


,204 


± 





,009 


0, 


,221 


± 





,009 


0, 


118 


± 


0, 


,008 


0. 


308 


± 


0, 


,008 





671 


± 





016 


0, 


,881 


± 





,011 


WISE 


J1025+0307 


Magellan/FIRE 


T8.5 


0, 


.025 ± 





,003 


0, 


,118 


± 





,004 


0, 


,111 


± 





,003 


0, 


,079 


± 


0, 


,002 


0. 


,242 


± 


0, 


,004 


0. 


,547 


± 


0. 


,005 


0, 


,877 


± 





,006 


WISE 


J1039— 1600 


IRTF/SpeX 


T7.6 


0, 


.090 ± 


0, 


,015 





,296 


± 





,021 


0, 


,180 


± 


0, 


,032 


0, 


,141 


± 


0, 


,022 


0, 


,314 


± 





,024 


0, 


,637 




0, 


,046 





,866 


± 





,026 


WISE 


J1050+B0B6 


Keck/NIRSPEC-J 


T8 


0, 


.041 ± 


0, 


,013 





,210 


± 





,017 






— 










— 






0, 


,321 


± 





,010 















,842 


± 





,017 


WISE 


.11051-2138 


Palomar /TSpec 


T9: 


0, 


,138 ± 





,012 


0, 


,122 


± 





,008 


0, 


,223 


± 


0, 


.012 


0, 


,081 


± 


0, 


,007 


0. 


282 


± 


0, 


,006 


0, 


,643 


± 


0, 


,014 


0, 


,941 


± 





,014 


WISE 


.11124-0421 


IRTF/SpcX 


T7 


0, 


,108 ± 





,006 


0, 


,324 


± 





,008 


0, 


,236 


± 


0, 


.018 


0, 


,229 


± 


0, 


,011 


0. 


366 


± 


0, 


,010 


0, 


,623 


± 


0, 


,023 


0, 


,862 


± 





,011 


WISE 


J1143+4431 


Keck/NIRSPEC-J 


T8.5 


0, 


,071 ± 





,034 


0, 


,165 


± 





,024 






— 










— 









238 


± 


0, 


,019 















,839 


± 





,038 


WISE 


J1221-3136 


IRTF/SpcX 


T6.5 


0, 


,139 ± 





,008 





,341 


± 





,011 


0, 


,285 


± 





.026 





262 


± 





,016 





424 


± 





,016 





633 


± 





034 





,830 


± 





,016 


WISE 


J1225-1013 


IRTF/SpeX 


T6 


0, 


,161 ± 


0, 


,006 


0, 


,417 


± 


0, 


,008 


0, 


,276 


± 





.016 


0. 


303 


± 


0, 


,012 


0. 


466 


± 


0, 


,010 


0. 


744 


± 


0. 


023 


0, 


,875 


± 





,011 


WISE 


J12B0+2628 


Keck/NIRSPEC-J 


T6.5 


0, 


,131 ± 


0, 


.004 


0. 


,349 


± 


0, 


.010 






— 










— 






0, 


,412 


± 


0, 


,008 












0, 


,802 


± 


0, 


,008 


WISE 


J12B7+4008 


IRTF/SpeX 


T7 


0, 


,100 ± 


0, 


.013 


0. 


,390 


± 


0, 


.019 


0, 


,217 


± 


0, 


.029 


0, 


188 


± 


0, 


,020 


0, 


385 


± 


0. 


,021 


0, 


,668 


± 


0, 


,044 


0, 


,801 


± 





,022 


WISE 


J1301-0302 


Keck/NIRSPEC-J 


T8.5 


-0.002 ± 0.024 


0, 


,194 


± 





.022 






— 










— 






0. 


265 


± 


0, 


,015 












0, 


,861 


± 





,026 


WISE 


J1318— 1758 


Palomar /TSpec 


T9: 


0, 


,080 ± 


0, 


.006 


0, 


,115 


± 





.005 


0, 


,146 


± 


0, 


.007 


0, 


121 


± 


0, 


,005 


0. 


236 


± 





,006 


0, 


,662 


± 


0, 


,010 





,906 


± 





,009 


WISE 


J1337+2636 


Keck/NIRSPEC-J 


T5 


0. 


,182 + 





.007 


0. 


,407 


± 


0, 


.013 






— 










— 






0. 


,518 


± 


0, 


,010 












0, 


,870 


± 





,012 


WISE 


J1400— 3850 


IRTF/SpeX 


T4 


0, 


,402 ± 


0, 


.018 


0. 


,614 


± 


0, 


.022 


0. 


,439 


± 


0, 


.026 


0, 


BB3 


± 


0. 


,021 


0, 


708 


± 


0. 


,020 


0, 


867 


± 


0, 


028 


0. 


,910 


± 





,022 


WISE 


J1517+0529 


Keck/NIRSPEC-J 


T8 


0, 


,079 ± 


0, 


.032 


0. 


,177 


± 


0, 


.026 






— 










— 






0, 


297 


± 


0. 


,018 












0. 


,870 


± 


0, 


,036 


WISE 


J1B23+3125 


Gemini/GNIRS 


T6.5 pec 


0, 


,084 ± 


0, 


.010 


0. 


,334 


± 





.020 


0, 


,219 


± 


0, 


.014 


0, 


,280 


± 


0, 


,020 


0, 


,380 


± 


0, 


,012 


0, 


,669 


± 


0, 


,027 


0. 


,881 


± 


0, 


,017 


WISE 


J1542+2230 


HST/WFC3 


T9.5 


0, 


,015 ± 


0, 


.016 


0. 


,100 


± 





.017 


0, 


,108 


± 


0, 


.016 


0, 


116 


± 


0, 


,017 


0, 


166 


± 


0. 


,022 


0, 


,419 


± 


0, 


031 


0. 


,782 


± 





,034 


WISE 


.11544+5842 


Keck/NIRSPEC-J 


T7.5 


0, 


,086 ± 





.038 


0, 


,205 


± 





.037 






— 










— 






0. 


370 


± 


0, 


,028 












0, 


,975 


± 





,060 


WISE 


.11632+0329 


IRTF/SpeX 


T5 





222 ± 





.017 





,421 


± 





.022 





,243 


± 





.031 


0. 


452 


± 





,030 


0. 


536 


± 





,024 


0. 


795 


± 


0. 


050 





,894 


± 





,041 


WISE 


J1636-0743 


IRTF/SpeX 


T4.5 


0, 


,390 ± 


0, 


.024 


0. 


,670 


± 


0, 


.029 


0, 


,363 


± 


0, 


.037 


0, 


,601 


± 


0, 


,030 


0, 


694 


± 


0. 


,028 


0, 


794 


± 


0, 


050 


0. 


,947 


± 


0, 


,037 


WISE 


J1707— 1744 


Palomar /TSpec 


TB: 


0, 


,228 ± 


0, 


.014 


0. 


,393 


± 


0, 


.019 


0, 


,307 


± 


0, 


.017 


0, 


,42B 


± 


0, 


,013 


0, 


,B40 


± 


0, 


,014 


0, 


,789 


± 


0, 


022 


0. 


,891 


± 





,023 


WISE 


J1721+1117 


IRTF/SpeX 


T6 


0, 


,149 ± 


0, 


.019 


0. 


,436 


± 





.026 


0, 


,240 


± 


0, 


.039 


0, 


294 


± 


0, 


,032 


0, 


,444 


± 


0, 


,026 


0, 


,688 


± 


0, 


068 


0. 


,876 


± 





,034 


WISE 


J1730+4207 


IRTF/SpeX 


TO sb 


0, 


,551 ± 


0, 


.011 


0. 


,768 


± 





.016 


0. 


,636 


± 


0, 


.017 


0, 


,832 


± 


0. 


,013 


0, 


7B4 


± 


0, 


,016 


0, 


869 


± 


0, 


019 


0. 


,890 


± 





,019 


WISE 


J1734+6023 


IRTF/SpeX 


T4 


0, 


,398 ± 


0, 


.007 


0. 


,392 


± 


0, 


.006 


0, 


,449 


± 


0, 


.013 


0, 


,B28 


± 


0, 


,010 


0, 


678 


± 


0. 


,010 


0, 


840 


± 


0, 


,014 


0. 


,892 


± 





,011 


WISE 


J1736+6069 


Keck/NIRSPEC-J 


T8 


0, 


,075 ± 





.010 


0, 


,195 


± 





.015 






















0. 


274 


± 


0, 


,009 












0, 


,803 


± 





,016 


WISE 


J1738+6142 


Palomar /TSpec 


extr. red 





,553 ± 





.040 





,882 


± 





.045 





,647 


± 





.017 


1. 


139 


± 





,016 


0, 


700 


± 





,036 


0, 


829 


± 


0, 


017 





955 


± 





,066 






IRTF/SpeX 


extr. red 


0, 


,572 ± 


0, 


.026 


0. 


,892 


± 


0, 


.036 


0, 


,632 


± 


0, 


.024 


1, 


,087 


± 


0, 


,023 


0, 


,847 


± 


0. 


,031 


0, 


822 


± 


0, 


024 


0. 


,992 


± 


0, 


,038 


WISE 


J1741+1327 


IRTF/SpeX 


T5 


0, 


,249 ± 


0, 


.020 


0. 


,486 


± 





.024 


0, 


,362 


± 


0, 


.036 


0, 


,366 


± 


0, 


,030 


0, 


,664 


± 





,024 


0, 


,726 


± 


0, 


,047 


0. 


,884 


± 


0, 


,029 


WISE 


J1743+4211 


Palomar /TSpec 


T4.B 


0, 


,380 ± 


0, 


.006 


0. 


,662 


± 


0, 


.011 


0, 


.392 


± 


0, 


.007 


0, 


,611 


± 


0, 


,006 


0, 


,614 


± 


0, 


,008 


0, 


,768 


± 


0, 


010 


0. 


,871 


± 


0, 


,011 


WISE 


J174B+6469 


Keck/NIRSPEC-J 


T7 


0, 


,155 ± 


0, 


.020 


0. 


,297 


± 





.023 






















0, 


,393 


± 





,016 












0. 


,864 


± 


0, 


,026 


WISE 


J1746-0338 


Palomar /TSpec 


T6 


0, 


,180 ± 


0, 


.012 


0, 


,348 


± 


0, 


.016 


0, 


.337 


± 


0, 


.OIB 


0, 


,303 


± 


0, 


,011 


0, 


,470 


± 


0, 


,012 


0, 


,764 


± 


0, 


,020 


0, 


,893 


± 


0, 


,017 


WISE 


.11755+1803 


Palomar /TSpec 


T2 


0, 


,531 ± 





.009 


0, 


,720 


± 





.012 


0, 


,526 


± 





.008 


0, 


857 


± 


0, 


,006 


0, 


,706 


± 


0, 


,010 


0, 


,835 


± 


0, 


,008 


0, 


,906 


± 





,014 


WISE 


.11759 + 5442 


Keck/NIRSPEC-J 


T7 





,111 ± 





,016 





,247 


± 





.019 

























,363 


± 


0, 


,012 












0, 


,894 


± 





,021 


WISE 


J1809-0448 


IRTF/SpeX 


T0.5 


0, 


,622 ± 


0, 


,008 


0, 


,781 


± 


0, 


.009 


0, 


,607 


± 


0, 


.012 


0, 


,948 


± 


0, 


,010 


0, 


,826 


± 


0, 


,010 


0, 


,878 


± 


0, 


,012 


0, 


,925 


± 





,010 


WISE 


J1812+2007 


Keck/NIRSPEC-J 


T9 


0, 


,014 ± 


0, 


,023 


0, 


,136 


± 


0, 


.021 






















0, 


,204 


± 


0, 


,016 












0, 


,900 


± 


0, 


,036 


WISE 


J1813+2836 


Keck/NIRSPEC-J 


T8 


0, 


,044 ± 


0, 


,00B 


0, 


,170 


± 


0, 


.010 






















0, 


,267 


± 


0, 


,007 












0, 


,869 


± 


0, 


,009 


WISE 


J1840+2932 


Keck/NIRSPEC-J 


T6 


0, 


,194 ± 


0, 


,018 


0, 


,339 


± 


0, 


.027 






















0, 


,467 


± 


0, 


,016 












0, 


,896 


± 


0, 


,028 


WISE 


J1909-B204 


Magellan/FIRE 


T5.5 


0, 


,222 ± 


0, 


,007 


0, 


,484 


± 


0, 


.011 


0, 


,330 


± 


0, 


.009 


0, 


329 


± 


0, 


,007 


0, 


,B04 


± 


0, 


,009 


0, 


,761 


± 


0, 


012 


0, 


,841 


± 


0, 


,011 


WISE 


J1913+6444 


Palomar /TSpec 


T5; 


0, 


,296 ± 





,023 


0, 


,509 


± 


0, 


.027 


0, 


,367 


± 


0, 


.027 


0, 


,426 


± 


0, 


,020 


0, 


,S38 


± 


0, 


,020 


0, 


,837 


± 


0, 


033 


0, 


,911 


± 


0, 


,033 


WISE 


.11928 + 2356 


IRTF/SpeX 


T6 


0, 


,175 ± 





,001 


0, 


,431 


± 


0, 


.002 


0, 


,294 


± 


0, 


.003 


0, 


,3B7 


± 


0, 


,003 


0, 


,520 


± 





,002 


0, 


,696 


± 


0, 


,004 


0, 


,912 


± 





,003 


WISE 


J1954+6915 


Keck/NIRSPEC-J 


T5.5 


0, 


,189 ± 


0, 


,011 


0, 


,473 


± 


0, 


.018 






















0, 


,500 


± 


0, 


,010 












0, 


,895 


± 


0, 


,015 


WISE 


J19BB-2B40 


Keck/NIRSPEC-J 


T8 


0, 


,006 ± 


0, 


,013 


0, 


,161 


± 


0, 


.OIB 






















0, 


,266 


± 


0, 


,010 












0, 


,876 


± 


0, 


,017 


WISE 


J200S-0S34 


IRTF/SpeX 


T5.5 


0, 


,205 ± 


0, 


,006 


0, 


,318 


± 


0, 


.007 


0, 


,344 


± 


0, 


.022 


0, 


,364 


± 


0, 


,013 


0, 


,BB2 


± 


0, 


,012 


0, 


,835 


± 


0, 


,025 


0, 


,904 


± 


0, 


,013 


WISE 


.12014+0424 


Gemini/GNIRS 


T6.5 pee 


0, 


,083 ± 





,006 


0, 


,291 


± 





.013 





202 


± 





.010 


0, 


275 


± 


0, 


,010 


0, 


,400 


± 





008 


0, 


726 


± 


0, 


018 





919 


± 





,013 


WISE 


J2015+6646 


Palomar/TSpec 


T8 


0, 


,072 ± 





,013 


0, 


,191 


± 





.014 





,167 


± 





.015 


0. 


156 


± 





,010 


0. 


324 


± 





,012 


0. 


604 


± 


0. 


020 





,839 


± 





,019 


WISE 


J2019-1148 


Palomar/TSpec 


T8: 


0, 


,062 ± 


0, 


,036 


0, 


,122 


± 


0, 


.021 


0, 


,162 


± 


0, 


.030 


0, 


135 


± 


0, 


,020 


0, 


234 


± 


0, 


,020 


0, 


,649 


± 


0, 


,037 


0, 


,924 


± 


0, 


,042 



Table 7 — Continued 



Object Name 
J2000 Coordinates 
(1) 


Instrument 
(2) 


NIR Sp. 
Type 

(3; 




H2O- 
(4) 


-J 


CH4- 
(5) 


-J 


H2O-H 
(6) 




CH4-H 
(7) 




Wj 
(8) 








NH3- 

(9) 


-H 




J-narrow 
(10) 


WISE 


J2030+0749 


IRTF/SpcX 


T1.5 





.603 


± 


0. 


003 


0.787 


± 


0. 


,003 


0.580 


± 0, 


.003 


0, 


885 


± 0.003 


0, 


806 


± 





.004 


0, 


863 


± 


0, 


.004 


0, 


916 


± 


0, 


004 


WISE 


J2043+6220 


IRTF/SpcX 


T1.5 


0, 


.561 


± 


0. 


012 


0.639 


± 


0, 


014 


0.545 


± 0, 


.017 


0, 


923 


± 0.014 


0, 


800 


± 


0, 


.017 


0, 


890 


± 





.020 


0, 


943 


± 


0, 


017 


WISE 


J2123-2614 


IRTF/SpcX 


T5.5 


0, 


.230 


± 





022 


0.452 


± 


0, 


,027 


0.266 


± 0, 


.051 


0, 


334 


± 0.040 


0, 


542 


± 


0, 


.030 


0, 


840 


± 





,061 


0, 


930 


± 


0, 


031 


WISE 


J2147-1029 


Kcck/NIRSPEC-J 


T7.5 


0, 


.071 


± 


0. 


Oil 


0.212 


± 


0, 


,016 














0, 


339 


± 


0, 


.010 












0, 


888 


± 


0, 


015 


WISE 


J2236+5105 


Palomar /TSpcc 


T5.5 


0, 


.186 


± 


0. 


001 


0.406 


± 


0, 


,001 


0.296 


± 0, 


.001 


0, 


439 


± 0.001 





474 


± 


0, 


,000 





712 


± 


0, 


.002 


0, 


826 


± 


0, 


001 


WISE 


J2237+7228 


Kcck/NIRSPEC-J 


T6 





.172 


± 


0. 


006 


0.389 


± 


0, 


014 














0, 


478 


± 





.010 












0, 


881 


± 


0, 


012 


WISE 


J2301+0216 


IRTF/SpcX 


T6.5 





.135 


± 


0. 


008 


0.308 


± 


0, 


012 


0.309 


± 0, 


.021 


0, 


256 


± 0.014 


0, 


440 


± 





.014 


0, 


766 


± 


0, 


.029 


0, 


867 


± 


0, 


018 


WISE 


J2303+1914 


Palomar /TSpcc 


T4: 


0, 


.409 


± 


0. 


004 


0.557 


± 


0, 


,005 


0.372 


± 0, 


.005 


0, 


538 


± 0.003 


0, 


664 


± 


0, 


.004 


0, 


847 


± 


0, 


.005 


0, 


906 


± 


0, 


007 


WISE 


J2335+4222 


Kcck/NIRSPEC-JH 


T7 


0, 


.101 


± 





Oil 


0.275 


± 


0, 


,020 


0.295 


± 0, 


,018 


0, 


215 


± 0.014 


0, 


,384 


± 


0, 


.012 





674 


± 


0, 


.019 


0, 


,891 


± 


0, 


,019 


WISE 


J2357+1227 


IRTF/SpcX 


T6 


0, 


.145 


± 





007 


0.452 


± 





010 


0.257 


± 0, 


,017 





,267 


± 0.012 


0, 


,408 


± 





,010 





,682 


± 


0, 


,025 


0, 


,838 


± 


0, 


,013 




















T Dwarfs from 


Table 15] 








































WISE 


J0920+4538 


Palomar /TS pec 


L9 sb? 


0, 


.603 


± 


0, 


,001 


0.865 


± 


0, 


,002 


0.613 


± 0, 


,002 


0, 


,998 


± 0.001 


0, 


774 


± 


0, 


.002 


0, 


876 


± 


0, 


.002 


0, 


949 


± 


0, 


002 


ULAS 


J0950+0117 


Magcllan/FIRE 


T8 


0, 


.050 


± 


0, 


,003 


0.220 


± 


0, 


,006 


0.159 


± 0, 


.003 


0, 


160 


± 0.003 


0, 


344 


± 


0, 


.005 


0, 


592 


± 


0, 


.007 


0, 


936 


± 


0, 


007 


WISE 


J1246-3139 


Palomar /TSpcc 


Tl 


0, 


.542 


± 


0, 


,002 


0.791 


± 


0, 


,002 


0.548 


± 0, 


,002 


0, 


,905 


± 0.001 


0, 


784 


± 


0, 


.002 


0, 


877 


± 


0, 


.002 


0, 


939 


± 


0, 


002 


LHS 2803B 


IRTF/SpcX 


T5.5 


0, 


.168 


± 


0, 


,009 


0.308 


± 


0, 


012 


0.285 


± 0, 


,029 


0, 


432 


± 0.021 


0, 


540 


± 


0, 


.017 


0, 


726 


± 


0, 


.037 


0, 


920 


± 


0, 


019 


BD +01°2920B 


Magellan/FIRE 


T8 


0, 


.052 


± 


0, 


,007 


0.206 


± 


0, 


,007 


0.218 


± 0, 


,010 


0, 


156 


± 0.008 


0, 


321 


± 


0, 


.007 


0, 


686 


± 


0, 


.016 


0, 


862 


± 


0, 


009 


WISE .71449+1147 


Gemini/GNIRS 


T5 pec 


0, 


.223 


± 


0, 


,006 


0.436 


± 


0. 


012 


0.292 


± 0, 


,008 


0, 


,415 


± 0.010 


0, 


552 


± 


0, 


.010 





781 


± 


0, 


.015 


0, 


915 


± 


0, 


012 






Palomar /TSpcc 


T5 pec 


0, 


.236 


± 


0, 


,015 


0.392 


± 


0. 


,019 


0.310 


± 0, 


.018 


0, 


423 


± 0.013 


0, 


550 


± 


0, 


.014 


0, 


792 


± 





.023 


0, 


893 




0, 


023 


PSOJ226. 25-28. 89 


Palomar /TSpcc 


T2: 


0, 


.687 


± 


0, 


014 


0.736 


± 


0, 


,015 


0.571 


± 0, 


,009 


0, 


847 


± 0.007 


0, 


798 


± 


0, 


.010 


0, 


842 


± 


0, 


.009 


0, 


926 


± 


0, 


012 


VHS J1543-0439 


IRTF/SpcX 


T5: 


0, 


.325 


± 


0, 


024 


0.477 


± 


0, 


,029 


0.372 


± 0, 


.040 


0, 


,486 


± 0.037 


0, 


624 


± 


0, 


.034 


0, 


681 


± 


0, 


.051 


0, 


876 


± 


0, 


050 


PSOJ246. 42+15. 46 


Palomar /TSpec 


T4.5: 


0, 


.315 


± 


0, 


014 


0.500 


± 


0, 


017 


0.396 


± 0, 


.014 


0, 


,465 


± 0.011 


0, 


,602 


± 


0, 


.012 


0, 


,818 


± 


0, 


.018 


0, 


,883 


± 


0, 


,019 


PSOJ247.32+03.59 


Palomar /TSpec 


T2 


0, 


.443 


± 


0, 


,004 


0.684 


± 


0, 


,007 


0.449 


± 0, 


.003 


0, 


,909 


± 0.004 


0, 


,684 


± 


0, 


.004 


0, 


764 


± 


0, 


.005 


0, 


,935 


± 


0, 


,005 


WISE 


J1717+6128 


Gemini/GNIRS 


T8 


0, 


.036 


± 


0, 


014 


0.198 


± 


0, 


,017 


0.203 


± 0, 


.015 


0, 


134 


± 0.018 


0, 


,306 


± 





.014 


0, 


,655 


± 


0, 


.033 


0, 


912 


± 


0, 


,026 


WISE 


J1809+3838 


IRTF/SpcX 


T7.5 


0, 


.069 


± 


0, 


,018 


0.266 


± 


0, 


,025 


0.199 


± 0, 


,032 


0, 


154 


± 0.024 


0, 


,348 


± 


0, 


.026 





582 


± 


0, 


.053 


0, 


,892 


± 


0, 


,036 


WISE 


J2342+0856 


IRTF/SpcX 


T6.5 


0, 


.115 


± 


0, 


,006 


0.380 


± 


0, 


,009 


0.221 


± 0, 


,016 


0, 


,276 


± 0.010 


0, 


,408 


± 


0, 


.010 


0, 


672 


± 


0, 


.023 


0, 


,885 


± 


0, 


012 


WISE 


J2344+1034 


Gemini/GNIRS 


T9 


0, 


.028 


± 


0, 


,009 


0.095 


± 


0, 


,010 


0.144 


± 0, 


,012 


0, 


,070 


± 0.014 


0, 


196 


± 


0, 


.010 


0, 


522 


± 


0, 


.027 


0, 


,857 


± 


0, 


,020 










Y Dwarfs from Cush 




al 




20111 


and Kirkpatrick et 


al. 


. f2012) 
































WISE 


.70146+4234 


Kock/NIRSPEC-JH 


YD 


-0.115 


± 0.032 


0.070 ± 0.021 


-0.019 


± 0.081 


-0.032 


± 0.038 


0, 


150 


± 


0, 


.014 


0, 


185 


± 


0, 


.037 


0, 


,805 


± 


0, 


,030 


WISE 


J0350-5658 


HST/WFC3 


Yl 


-0.055 


± 0.071 


0.068 ± 0.049 


0.118 


± 0.054 








0, 


116 


± 


0, 


.096 


0, 


401 


± 


0, 


.068 


0, 


,676 


± 


0, 


,095 


WISE 


J0359-5401 


HST/WFC3 


YD 


-0.020 ± 0.055 


0.068 ± 0.037 


0.144 ± 0.055 


0.101 


± 0.058 


0, 


170 


± 


0, 


.040 


0, 


,483 


± 


0, 


.067 


0, 


,801 


± 


0, 


,074 


WISE 


J0410+1502 


Magellan/FIRE 


YD 


-0.002 


± 0.082 


0.026 ± 0.040 


-0.065 


± 0.424 


-0.160 ± 0.375 


0, 


126 


± 


0, 


.042 


0, 


,349 


± 


0, 


.732 


0, 


822 


± 


0, 


074 


WISE 


J0713-2917 


Kcck/NIRSPEC-J 


YD 


-0.029 ± 0.035 


0.016 ± 0.019 














0, 


,046 


± 


0, 


.014 












0, 


724 


± 


0, 


024 


WISE 


J0734-7157 


Magellan/FIRE 


YD 


-0.042 


± 0.044 


0.037 ± 0.020 


0.298 


± 0.047 


0.020 


± 0.024 


0, 


162 


± 


0, 


.024 


0, 


484 


± 


0, 


.040 


0, 


821 


± 


0, 


,034 


WISE 


J1405+5534 


HST/WFC3 


YO (pec?) 


-0.056 ± 0.035 


-0.008 


± 0.023 


0.001 


± 0.020 


0.121 


± 0.029 


0, 


,068 


± 


0, 


.028 


0, 


,356 


± 


0, 


.040 


0, 


,696 


± 


0, 


,037 


WISE 


J1541-2250 


Magellan/FIRE 


Y0.5 


-0.024 ± 0.422 


0.061 


± 0.238 


0.075 ± 0.276 


0.034 ± 0.199 


0, 


,088 


± 


0, 


.212 


0, 


,289 


± 


0, 


.246 


0, 


747 


± 


0, 


,393 


WISE 


J1828+2650 


HST/WFC3 


>Y2 


0.337 ± 0.198 


0.254 ± 0.130 


0.101 


± 0.123 


0.114 ± 0.133 


0, 


522 


± 


0, 


.142 


0, 


,469 


± 


0, 


.154 


0, 


,872 


± 


0, 


,289 


WISE 


J2056+1459 


HST/WFC3 


YO 


0.052 ± 0.009 


0.096 


± 0.010 


0.186 ± 0.011 


0.223 


± 0.010 


0, 


130 


± 


0, 


.014 


0, 


481 


± 


0, 


.024 


0, 


755 


± 


0, 


,016 


WISE 


J2220-3628 


Kock/NIRSPEC-H 


YO 




















0.154 ± 0.032 


0.015 


± 0.025 












0, 


420 


± 


0, 


,031 


0, 


742 


± 


0, 


,046 



^Spectra from Adam Burgasscr's SpcX Prism Spectral Library. 



Table 8. Average Median-Flux Spectral Indices for Each Half Spectral Type 



NIR Sp. H2O-J CH4-J H2O-H CH4-H Wj NH3-H J-narrow Y/J H/J K/,T 

Type 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 



TO 





.647 


± 





.054 


0, 


.841 







.063 


0. 


.651 







.036 


0, 


,970 


± 





.054 


0. 


.803 


± 





.030 





.884 


it 





.021 





.928 







.024 





.579 


it 





.033 





.846 


it 





.051 


0. 


.496 


it 





.060 


TO. 5 





.581 


± 


0, 


,087 





.802 


± 


0, 


,050 


0, 


,591 


± 





.074 


1, 


035 


± 





.100 


0, 


,790 


± 





.036 


0, 


.850 


± 





.039 


0, 


,934 


± 





.028 


0, 


.567 


it 


0, 


.040 





.854 


± 


0, 


,037 


0, 


554 


± 


0, 


,121 


Tl 





.572 


± 


0, 


,079 





.772 


± 


0, 


,064 


0, 


,582 


± 





.041 





912 


± 





.068 


0, 


766 


± 





.080 


0, 


.853 


± 





.018 


0, 


,922 


± 





.028 


0, 


,557 


± 


0, 


.076 





.814 


± 


0, 


,033 





445 


± 


0, 


.053 


T1.5 





.537 


± 


0, 


,068 





.728 


± 


0, 


,067 


0, 


,518 


± 





.045 


0, 


924 


± 





.059 


0, 


777 


± 





.040 


0, 


,840 


± 





.051 


0, 


,937 


± 





.017 


0, 


,585 


± 


0, 


.051 





.734 


± 


0, 


,023 





344 


± 


0, 


,033 


T2 





.490 


± 


0, 


,071 





.707 


± 


0, 


,077 


0, 


522 


± 





.052 


0, 


861 


± 





.064 


0, 


712 


± 





.055 


0, 


,828 


± 





.045 


0, 


,916 


± 





.030 


0, 


,532 


± 


0, 


.039 





.732 


± 


0, 


,035 


0, 


370 


± 


0, 


,060 


T2.5 


0, 


.457 


± 


0, 


,037 


0, 


.679 


± 


0, 


,055 


0. 


,490 


± 


0, 


.033 


0. 


,813 


± 


0, 


.059 


0. 


,697 


± 


0, 


.040 


0, 


,813 


± 





.032 


0, 


.914 


± 





.007 


0, 


.537 


± 


0, 


.023 





.687 


± 


0, 


.030 


0, 


,314 


± 


0, 


.026 


T3 


0, 


.410 


± 


0, 


.036 


0, 


.625 


± 


0, 


.061 


0. 


,485 


± 


0, 


.038 


0. 


722 


± 


0, 


.047 


0. 


,685 


± 


0, 


.048 


0, 


.802 


± 


0, 


.042 


0, 


.911 


± 


0, 


.019 


0, 


.563 


± 


0, 


.053 


0, 


.660 


± 


0, 


.030 


0. 


,281 


± 


0, 


.046 


T3.6 


0, 


.368 


± 


0, 


.096 


0, 


.604 


± 


0, 


,071 


0. 


,390 


± 


0, 


.042 


0. 


,702 


± 


0, 


.042 


0. 


,621 


± 


0, 


.072 


0, 


.769 


± 


0, 


.038 


0, 


.900 


± 


0, 


.026 


0, 


.610 


it 


0, 


.018 


0, 


.611 


it 


0, 


.027 


0. 


,233 


it 


0, 


.032 


T4 





.378 


± 


0, 


,026 





.558 


± 


0, 


,075 


0, 


,393 


± 





.031 


0. 


,571 


± 


0, 


.045 


0. 


,648 


± 





.034 


0, 


,801 


± 





.039 


0, 


,894 


± 


0, 


.022 


0, 


,481 


± 


0, 


,062 


0, 


.583 


it 


0, 


,041 


0, 


,208 


± 


0, 


.029 


T4.5 





.325 


± 


0, 


,041 





.557 


± 





054 


0, 


,376 


± 





.023 


0. 


,503 


± 





.059 


0, 


,623 


± 





.036 


0, 


,788 


± 





.027 


0, 


,894 


± 





.032 


0, 


,476 


± 


0, 


,031 


0, 


.533 


± 


0, 


,030 


0, 


191 


± 


0, 


,029 


T5 





.238 


± 





,037 





.462 


± 





,047 


0, 


336 


± 





.041 


0, 


,416 


± 





.038 


0, 


,552 


± 





.039 





,764 


± 





.050 





,887 


± 





.027 





,495 


± 





,054 





.476 


± 





,028 


0, 


152 


± 





,038 


T5.5 





.197 


± 





()4() 





.427 


± 





,087 


0, 


,313 


± 





,037 


0. 


365 


± 





.053 


0, 


,512 


± 





.050 





738 


± 





.0,54 





888 


± 





.028 





444 


± 





()48 





.480 


± 





()41 


0. 


160 


± 





()36 


T6 


0, 


.155 


± 


0, 


,024 


0, 


.379 


± 


0, 


,039 


0. 


,297 


± 





.031 


0. 


,303 


± 


0, 


.028 


0. 


,467 


± 


0, 


.029 


0, 


,739 


± 


0, 


.030 


0, 


,877 


± 


0, 


.026 


0, 


,458 


± 


0, 


,047 





.461 


± 


0, 


,021 


0. 


135 


± 


0, 


,035 


T6.6 


0, 


.117 


± 


0, 


.023 


0, 


.320 


± 


0, 


.075 


0. 


,260 


± 


0, 


.044 


0. 


,250 


± 


0, 


.023 


0. 


,398 


± 


0, 


.062 


0, 


.706 


± 


0, 


.058 


0, 


.864 


± 


0, 


.038 


0, 


.448 


± 


0, 


.063 


0, 


.472 


± 


0, 


.018 


0. 


,137 


± 


0, 


.049 


T7 


0, 


.090 


± 


0, 


.032 


0, 


.290 


± 


0, 


,048 


0. 


241 


± 


0, 


.030 


0. 


,200 


± 


0, 


.033 


0. 


,387 


± 


0, 


.028 


0, 


.676 


± 


0, 


.042 


0, 


.880 


± 


0, 


.033 


0, 


.424 


it 


0, 


.062 


0, 


.477 


it 


0, 


.030 


0. 


148 


it 


0, 


.026 


T7.5 





.063 


± 


0, 


,017 





.243 


± 





047 


0, 


183 


± 





.023 


0, 


157 


± 





.026 


0, 


,344 


± 





.023 


0, 


,637 


± 


0, 


.050 


0, 


,899 


± 





.037 


0, 


,450 


± 


0, 


,066 





.489 


± 


0, 


,025 


0, 


111 


± 


0, 


,044 


T8 





.056 


± 





()6() 





.200 


± 





()47 


0. 


182 


± 





.034 


0. 


126 


± 





.033 


0. 


303 


± 





.044 





,626 


± 


0, 


.054 





,890 


± 





.036 





429 


± 





()89 





.498 


± 





()47 


0. 


118 


± 





,038 


T8.5 





.051 


± 


0, 


,035 





.188 


± 


0, 


,056 


0, 


183 


± 





.045 


0. 


122 


± 





.035 


0. 


,295 


± 





.047 


0, 


,610 


± 


0, 


.059 


0, 


,884 


± 





.044 


0, 


,432 


± 


0, 


,082 





.503 


± 


0, 


,045 


0. 


116 


± 


0, 


,039 


T9 


0, 


.032 


± 


0, 


,037 


0, 


.117 


± 


0, 


,030 


0. 


127 


± 


0, 


.045 


0. 


,068 


± 


0, 


.067 


0. 


,203 


± 


0, 


.038 


0, 


,539 


± 


0, 


.054 


0, 


,879 


± 


0, 


.053 


0, 


,448 


it 


0, 


,096 


0, 


.555 


± 


0, 


,030 


0. 


100 


± 


0, 


,032 


T9.5 


0, 


.011 


± 


0, 


.025 


0, 


.071 


± 


0, 


.032 


0. 


100 


± 


0, 


.253 


-0.021 


± 0.116 


0. 


145 


± 


0, 


.021 


0, 


.443 


± 


0, 


.101 


0, 


.866 


± 


0, 


.071 


0, 


.367 


it 


0, 


.008 


0, 


.504 


it 


0, 


.080 


0. 


,033 


it 


0, 


.083 


YO 


-0.022 


± 0.050 


0, 


.045 


± 


0, 


.031 


0. 


116 


± 


0, 


.132 


0.066 ± 0.133 


0. 


117 


± 


0, 


.043 


0, 


.386 


± 


0, 


.105 


0, 


.778 


± 


0, 


.050 


0, 


.423 


it 


0, 


.131 


0, 


.467 


it 


0, 


.061 


0. 


,063 


± 


0, 


.031 
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Table 9. WISE All-Sky Photometry for Interloper Sources 





Object Name 
(1) 






Wl 

(mag) 
(2) 






W2 

(mag 
(3) 


) 




W3 
(mag) 

(4) 




W4 
(mag 
(5) 


:) 




Wl - 
(mag 
(6) 


W2 

;) 


1^2 - W3 
(mag) 
(7) 


WISE 


.1004733 


81+671834, 


8 


17, 


,00 ± 





15 


14 


21 


± 





,06 


> 12,01 






> 8,82 






2.79 ± 


0, 


16 


< 2,20 




WISE 


J014837, 


,57-104803, 


,0 


16, 


,54 ± 


0, 


,09 


14, 


,56 


± 


0, 


,06 


12.67 ± 


0, 


,40 


> 9.38 






1.98 ± 


0, 


,11 


1.89 ± 


0.41 


WISE 


J020110. 


,08+483633, 


,7 


17, 


,41 ± 


0, 


,22 


14, 


,67 


± 


0, 


,07 


12.05 ± 


0, 


,27 


> 9.13 






2.74 ± 


0, 


,23 


2.62 ± 


0.28 


WISE 


J022058. 


,58+620236, 


,4 


> 


17.42 






13, 


,04 


± 


0, 


,03 


> 11.88 






7.18 ± 


0, 


,12 


> 4.39 






< 1.16 




WISE 


J022116. 


,78+690337. 


,7 


16, 


,14 ± 


0, 


,09 


14, 


,07 


± 


0, 


,06 


11.01 ± 


0, 


,10 


8.06 ± 


0, 


,17 


2.07 ± 


0, 


,10 


3.06 ± 


0.11 


WISE 


J040450. 


,69+261825, 


1 


14, 


,23 ± 


0, 


,03 


13, 


,32 


± 


0, 


,04 


> 12.65 






8.07 ± 


0, 


,22 


0.91 ± 


0, 


,05 


< 0.66 




WISE 


J042102, 


,74+372125, 


2 


13, 


,72 ± 


0, 


,03 


13, 


30 


± 


0, 


,04 


11.63 ± 


0, 


27 


8.59 ± 


0, 


,45 


0.42 ± 


0, 


,05 


1.67 ± 


0.27 


WISE 


.1044627, 


,93-072611, 


,6 


16, 


,09 ± 


0, 


06 


14 


22 


± 





,05 














1.87 ± 





08 






WISE 


J054319, 


,50+465312, 


,9 


16, 


,96 ± 


0, 


,19 


13, 


,67 


± 


0, 


,04 


10.61 ± 


0, 


,08 


8.59 ± 


0, 


,32 


3.29 ± 


0, 


,19 


3.06 ± 


0.09 


WISE 


J054647. 


,84+263946, 


,4 


13, 


,11 ± 


0, 


,03 


12, 


,61 


± 


0, 


,03 


> 12.47 






> 8.43 






0.50 ± 


0, 


,04 


< 0.16 




WISE 


J055439. 


.47+245728, 


,8 


16, 


,40 ± 


0, 


,11 


14, 


,20 


± 


0, 


,06 


11.14 ± 


0, 


,14 


7.91 ± 


0, 


,17 


2.21 ± 


0, 


,12 


3.06 ± 


0.16 


WISE 


J062748. 


,89-140155, 


,0 


13, 


,94 ± 


0, 


,03 


13, 


,36 


± 


0, 


,04 


11.49 ± 


0, 


,15 


8.04 ± 


0, 


,14 


0.59 ± 


0, 


,05 


1.87 ± 


0.16 


WISE 


J071429. 


,04-121239, 


,5 


16, 


,67 ± 


0, 


,06 


13, 


,57 


± 


0, 


,04 


> 12.56 






8.31 ± 


0, 


,23 


2.11 ± 


0, 


,07 


< 1.01 




WISE 


J082009, 


,59-761323, 


1 


15, 


,38 ± 


0, 


,04 


14, 


,50 


± 


0, 


,04 


12.91 ± 


0, 


,34 


> 9.76 






0.89 ± 


0, 


,05 


1.59 ± 


0.34 


WISE 


.1120854, 


51-484423, 


2 


17, 


,07 ± 





13 


14 


49 


± 


0, 


,05 


11.33 ± 


0, 


,09 


8.98 ± 





,27 


2.58 ± 


0, 


14 


3.16 ± 


0.10 


WISE 


J150119, 


,95-045329, 


,7 


13, 


,87 ± 


0, 


,03 


13, 


,32 


± 


0, 


,03 


12.18 ± 


0, 


,26 


> 9.51 






0.55 ± 


0, 


,04 


1.14 ± 


0.26 


WISE 


J153015. 


,18-261753, 


,5 


18, 


,11 ± 


0, 


,49 


14, 


,23 


± 





,06 


10.47 ± 


0, 


,09 


> 8.97 






3.89 ± 


0, 


,50 


3.76 ± 


0.11 


WISE 


J154500. 


,53-843159, 


,0 


17, 


,69 ± 


0, 


,19 


14. 


,81 


± 


0, 


,07 


11.16 ± 


0, 


,09 


8.63 ± 


0, 


,26 


2.78 ± 


0, 


,20 


3.66 ± 


0.11 


WISE 


J164312. 


,53+371636, 


,4 


16, 


,66 ± 


0, 


,08 


13, 


,72 


± 


0, 


,04 


10.85 ± 


0, 


,07 


> 8.74 






2.84 ± 


0, 


,09 


2.88 ± 


0.08 


WISE 


J165031. 


,12-001417, 


,8 


16, 


,42 ± 


0, 


,10 


13, 


,88 


± 


0, 


,06 


9.78 ± 0.05 


8.03 ± 


0, 


,20 


2.54 ± 


0, 


,11 


4.10 ± 


0.06 


WISE 


J172256, 


74+555031, 


7 


16, 


,34 ± 


0, 


,05 


14, 


17 


± 


0, 


,04 


10.85 ± 


0, 


,05 


> 9.27 






2.17 ± 


0, 


,06 


3.32 ± 


0.06 


WISE 


.1175443 


93+323332, 


5 


17, 


,22 ± 





14 


15 


54 


± 





,12 


12.17 ± 


0, 


,23 


> 8.72 






1.69 ± 


0, 


19 


3.37 ± 


0.26 


WISE 


J185916, 


,88+362732, 


,5 


> 


18.42 






14, 


,53 


± 


0, 


,06 


11.44 ± 


0, 


,12 


9.30 ± 


0, 


,48 


> 3.89 






3.09 ± 


0.13 


WISE 


J223204. 


,75+384703, 


,8 


17, 


,22 ± 


0, 


,16 


14, 


,82 


± 


0, 


,07 


12.28 ± 


0, 


,27 


9.37 ± 


0, 


,62 


2.40 ± 


0, 


,18 


2.66 ± 


0.28 


WISE 


J224245. 


.85-201511, 


,0 


> 


18.32 






15, 


,15 


± 


0, 


,13 


11.73 ± 


0, 


,24 


> 9.02 






> 3.16 






3.42 ± 


0.27 


WISE 


J224416. 


,22+433724, 


7 


15 


,89 ± 





07 


14 


36 


± 





,05 


12.57 ± 





39 


> 9.29 






1.54 ± 





09 


1,79 ± 


0.39 


WISE 


J225144. 


,24+243034, 


9 


16 


,40 ± 





10 


14 


89 


± 





,09 


> 12.54 






> 9.05 






1.51 ± 





13 


< 2,35 




WISE 


J233555, 


92+650621, 


2 


17, 


,44 ± 


0, 


19 


14, 


30 


± 


0, 


,05 


> 13.01 






8.67 ± 


0, 


,20 


3.15 ± 





20 


< 1,28 




WISE 


.1234847, 


41+335104, 


9 


14, 


,38 ± 


0, 


,03 


13, 


24 


± 


0, 


,03 


11.74 ± 


0, 


15 


> 8.82 






1.14 ± 


0, 


,04 


1,50 ± 


0.16 


WISE 


J235135, 


,76+735746, 


,9 


18, 


,43 ± 


0, 


,50 


14, 


,97 


± 


0, 


,08 


12.12 ± 


0, 


,26 


> 9.33 






3.46 ± 


0, 


,51 


2.84 ± 


0.28 


WISE 


J235329. 


,88+801604, 


,3 


18, 


,34 ± 


0, 


,37 


15, 


,26 


± 


0, 


,08 


> 13.09 






> 9.10 






3.08 ± 


0, 


,38 


< 2.18 
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Table 10. Spitzer /IRAC Photometry for 
Interloper Sources 



Object Name chl ch2 chl — ch2 

(mag) (mag) (mag) 

(1) (2) (3) (4) 



WISE 


J0148-1048 


16, 


,47 


± 


0. 


.04 


14. 


.63 


± 


0. 


.02 


1, 


.84 


± 


0.04 


WISE 


J0201+4836 


16, 


.54 




0. 


.04 


14. 


.70 


± 


0. 


.02 


1, 


.84 


± 


0.04 


WISE 


J0220+6202 


14, 


,79 


± 


0, 


.02 


13, 


.05 


± 


0, 


.02 


1, 


.75 


± 


0.03 


WISE 


J0221+5903 


15, 


,06 




0, 


.02 


13, 


.93 


± 


0, 


.02 


1 


.13 


± 


0.03 


WISE 


J0446-0726 


15, 


,59 


± 


0, 


.03 


14, 


.35 


± 


0, 


.02 


1, 


.25 


± 


0.03 


WISE 


J0543+4653 


15, 


,91 


± 


0, 


.03 


13, 


.64 


± 


0, 


.02 


2, 


.27 


± 


0.03 


WISE 


J0546+2639 


12, 


,88 


it 


0, 


.02 


12, 


.67 


± 


0, 


.02 


0, 


.21 


± 


0.02 


WISE 


J0554+2457 


14, 


,94 


± 


0, 


.02 


14, 


.10 


± 


0, 


.02 





.84 


± 


0.03 


WISE 


J0714-1212 


15, 


,51 


± 


0, 


.03 


13, 


.89 


± 


0, 


.02 


1, 


.63 


± 


0.03 


WISE 


J0820-7613 


15, 


,24 




0, 


.02 


14, 


.63 


± 


0, 


.02 


0, 


.61 


± 


0.03 


WISE 


J1208-4844 


15, 


,98 


± 


0, 


.03 


14, 


.43 


± 


0, 


.02 


1, 


.55 


± 


0.04 


WISE 


J1501-0453 


13, 


.84 


± 


0, 


.02 


13, 


.49 


± 


0, 


.02 


0, 


.35 


± 


0.03 


WISE 


J1530-2617 


16, 


.11 


± 


0, 


.03 


14, 


.24 


± 


0, 


.02 


1, 


.87 




0.04 


WISE 


J1545-8431 


16, 


.54 


± 


0, 


.04 


14, 


.83 


± 


0, 


.02 


1, 


.71 


± 


0.04 


WISE 


J1754+3233 


16, 


.68 


± 


0, 


.04 


15, 


.51 


± 


0, 


.02 


1, 


.17 


± 


0.05 


WISE 


J1859+3627 


16, 


.50 


± 


0, 


.04 


14, 


.49 


± 


0, 


.02 


2 


.01 


± 


0.04 


WISE 


J2232+3847 


15, 


.87 


± 


0, 


.03 


14, 


.39 


± 


0, 


.02 


1 


.47 




0.03 


WISE 


J2242-2015 


17, 


.48 


± 


0, 


.07 


15, 


.11 


± 


0, 


.02 


2 


.37 


± 


0.07 


WISE 


J2244+4337 


15, 


.21 


± 


0, 


.02 


14, 


.33 


± 


0, 


.02 


0, 


.88 


± 


0.03 


WISE 


J2335+6506 


15, 


.62 


± 


0, 


.03 


13, 


.89 


± 


0, 


.02 


1, 


.73 


± 


0.03 


WISE 


J2351+7357 


16, 


.90 




0, 


.05 


14, 


.93 


± 


0, 


.02 


1, 


.97 


± 


0.05 


WISE 


J2353+8016 


16, 


.40 


± 


0, 


.04 


15, 


.13 


± 


0, 


.02 


1, 


.26 


± 


0.04 



Table 11. Follow-up Near-IR Spectroscopy for Interloper Sources 



Object Name 


Spectrograph 


Obs. Date 


Description of Spectrum 


J2000 Coordinates 




(UT) 






(1) 


(2) 


(3) 


(4) 


WISE 


J0047+6718 


JxeCK/ iNiJxor rjO-rl 


zUiU Jul lo 


Faint continuum throughout the tl band 


WISE 


J0148-1048 




oni 1 Alia- flQ 


Faint continuum^ cluster of SpitzGV sources within 0''5 


WISE 


J0201+4836 




zuii wet Uo/uy 


Faint continuum; two blended Spitzev sources 


WISE 


J0220+6202 


Pciloni3yr /TSpGC 


901 9 Tan 07 
ZUIZ J (ill Ul 


Faint ^C-band continuum 


WISE 


J0221+5903 


Palomar/XSpec 


ZUli INUV Uo 


Faint i^^-band continuum; no motion between WISE and Spitzev epochs 


WISE 


J0404+2618 


Paloma,r/TSp6c 


901 9 TtiTi nfi 


/^-band and faint ^f-band continuum 


WISE 


J0421+3721 


±Jn,_L r j opGJV 


901 9 TToK 01 
ZUIZ x"GL) Ul 


YSO with high SNR. hump throughout NIR,; peak flux near 1.8 fimi (Figure |26[l 


WISE 


J0446-0726 


Jr^ciioiiitir/ ± opcc 


9019 Tan 07 

ZUIZ jan Ul 


Faint H and ./t^-band continuum; no motion between WISE and SpitzGV epochs 


WISE 


J0543+4653 




901 9 Tan 0*^ 

zuiz jaii Uo 


Faint continuum throughout near-IR, flux decreases as wavelength increases 


WISE 


J0546+2639 


IXV-L -T / opt!-A. 


9019 Tan "^1 

ZUIZ J ail 01 


YSO with high SNR, hump throughout NIR,; peak flux near 1 . 9 /im (Figure |!2^[| 


WISE 


J0554+2457 


±^£110111(11/ ± OptiL 


901 1 T\,Tr\Af OS 

ZUli iNOV Uo 


Faint /C-band continuum 


WISE 


J0627-1401 


iJr\,± r I opcvv 


901 9 T?j^K 1 '\ 
zuiz reo 10 


Extended object in the guider camera; very faint /^^-band flux 


WISE 


J0714-1212 


TRTT? /c;i-»aV 
iixl r / opevV 


om n 1 s 
zuiu uec io 


Fteddened star in Galactic plane - Upper Canis Major 


WISE 


J0820-7613 


iViageiicin / r irtilj 


oni n piq^ oq 
zuiu uec zo 


No near-IR, flux measured; no motion between WISE and Spitzev epochs 


WISE 


J1208-4844 


noi / vvroz 


901 1 A/Ta-ir 1 Q 

zuii iviay -Ly 


Extended source in HST image 


WISE 


J1501-0453 


iixi r I opciTv 


901 9 Pj^K 1 

zuiz reo 10 


Faint continuum throughout near-IPt 


WISE 


J1530-2617 


iVOLKy' IN ilXO-T -CjO- J 


901 9 A/Tar '^0 

ZUIZ iviar ou 


Ar^KT uritVi V^/■^^ at 1 "^1 '^(^ Mm ■y^J^ 00 /'Pi mi FTtIi 

Willi xict ai i.oiou /^ni, Z'^i.uu ( r ig,ure iz i |j 


WISE 


J1545-8431 


no 1 / vv r 


901 1 Tv/Tair 1 9 

zuil iviay iz 


Extended source in HST image 


WISE 


J1643+3715 


TRTT? /G-noV 
irtl r / opeA. 


om n i\Ao-ir ov 
ZUIU iviay z 1 


No near-IR, flux measured 


WISE 


J1650-0014 


IRTF/SpeX 


2010 May 26 


No near-IR flux measured 


WISE 


J1722+5550 


IRTF/SpeX 


2010 May 26 


No near-IR flux measured 


WISE 


J1754+3233 


HST/WFC3 


2011 Mar 19/20 


H/3 and [OIII] (500.7 nm) at 1.4192 and 1.4611 fim for z~1.92 AGN CFigurc[28l 


WISE 


J1859+3627 


Keck/NIRSPEC-J 


2011 Aug 08 


Faint continuum; no motion between WISE and Spitzev epochs 


WISE 


J2232+3847 


HST/WFC3 


2011 Sep 21/22 


Continuum throughout near-IR; no motion between WISE and Spitzev epochs 


WISE 


J2242-2015 


Keck/NIRSPEC-J 


2012 Sep 25 


Faint continuum throughout the J band 


WISE 


J2244+4337 


Palomar/TSpec 


2012 Jan 07 


Faint continuum throughout near-IR 


WISE 


J2251+2430 


Keck/NIRSPEC-J 


2012 Jun 09 


Faint continuum; broad emission hump at 1.167 /J.m 


WISE 


J2335+6506 


Keck/NIRSPEC-J 


2011 Oct 09 


Faint continuum; no motion between WISE and Spitzev epochs 


WISE 


J2348+3351 


IRTF/SpeX 


2010 Sep 14 


Faint continuum throughout near-IR 


WISE 


J2351+7357 


Keck/NIRSPEC-J 


2012 Sep 25 


Faint continuum throughout the J band 


WISE 


J2353+8016 


Keck/NIRSPEC-J 


2012 Sep 25 


Faint continuum throughout the J band 
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Table Al. Appendix: Spectral Indices using Integrated (not Median) Fluxes 



Object Name 


Instrument 


NIR Sp. 


H2O-J 


CH4-J 


H2O-H 


CH4-H 


Wj 


NH3-H 


J2000 Coordinates 




Type 














(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 



T Dwarf Discoveries from^^^kgatricl^^^^j^ (^^^V) 



WISE 


J0008-1739 


Keck/NIRSPEC-J 


T6 


0, 


.141 


± 


0, 


,025 


0.393 ± 0.028 


















0.463 ± 0.021 












WISE 


J0123+4142 


Kcck/NIRSPEC-J 


T7 












0.285 ± 0.051 


















0.419 ± 0.041 












WISE 


J0138-0322 


IRTF/SpoX 


T3 


0, 


.409 


± 


0, 


,006 


0.502 ± 0.004 


0.536 ± 0.006 


0.831 


± 0.007 


0.655 ± 0.005 


0, 


,846 


± 0.008 


WISE 


J0148-7202 


Magellan/FIRE 


T9.5 


-0 


.017 


± 


0, 


Oil " 


0.076 


± 0.006 " 


0.070 ± 0.013 " 


0.016 ± 0.012 =■ 


0.152 


± 0.006 " 


0.431 


± 0.015 


WISE 


J0150+3827 


IRTF/SpeX 


TO 


0, 


.665 


± 


0, 


,006 


0. 


908 


± 


0, 


,006 


0, 


,675 


± 





.004 


0, 


.979 


± 0.005 





.976 


± 


0. 


006 


0. 


891 


± 


0, 


.006 


WISE 


J0221+3842 


Palomar/TSpcc 


T6.5 


0, 


.129 


± 


0, 


,019 


0. 


247 


± 


0, 


,016 


0, 


,179 


± 





.035 


0, 


.255 


± 0.022 





.349 


± 





020 





660 


± 


0, 


.039 


WISE 


J0223-2932 


IRTF/SpcX 


T7.5 


0, 


.040 


± 


0, 


,007 


0. 


156 


± 


0, 


,004 


0, 


,165 


± 





.012 


0, 


.163 


± 0.010 





.383 


± 





005 





696 


± 


0, 


.016 






Kcck/NIRSPEC-H 


T7 
































0, 


.177 


± 0.022 












0. 


580 


± 


0, 


.027 


WISE 


J0226-0211 


Kcck/NIRSPEC-H 


T7 
































0, 


.104 


± 0.028 












0. 


574 


± 


0, 


.032 


WISE 


J0254+0223 


IRTF/SpeX 


T8 


0, 


.047 


± 


0. 


,003 


0. 


188 


± 


0, 


,002 


0, 


,167 


± 





.004 


0, 


111 


± 0.004 





.295 


± 


0. 


002 


0. 


572 


± 


0, 


.005 


WISE 


J0305+3954 


Palomar/TSpec 


T6 


0, 


111 


± 


0. 


012 


0. 


334 


± 


0, 


,008 


0, 


.355 


± 





.018 


0, 


.225 


± 0.012 





.435 


± 


0. 


009 


0. 


719 


± 


0, 


.019 


WISE 


J0307+2904 


IRTF/SpeX 


T6.5 


0, 


.142 


± 


0. 


042 


0. 


389 


± 


0, 


,029 


0, 


.302 


± 





.060 


0, 


.217 


± 0.045 





.486 


± 


0. 


026 


0. 


821 


± 


0, 


.079 


WISE 


J0313+7807 


Palomar/TSpec 


T8.5 


0, 


.121 


± 


0, 


021 


0. 


114 


± 


0, 


,010 


0, 


.251 


± 





.030 


0, 


.097 


± 0.019 





.341 


± 


0. 


Oil 


0. 


608 


± 


0, 


.029 


WISE 


J0323-6025 


Magellan/FIRE 


T8.5 


0, 


.052 


± 


0, 


,016 


0. 


166 


± 


0, 


,008 


0, 


.179 


± 





.021 


0, 


.121 


± 0.013 





.283 


± 


0. 


008 


0. 


554 


± 


0, 


.018 


WISE 


J0333-5856 


SOAR/OSIRIS 


T3 












0. 


511 


± 


0, 


,021 


0, 


.515 


± 


0, 


.018 


0, 


.714 


± 0.016 












0. 


711 


± 


0, 


.020 


WISE 


J0410+1411 


IRTF/SpeX 


T6 


0, 


.083 


± 


0, 


,030 


0. 


313 


± 


0, 


,022 


0, 


.247 


± 


0, 


.049 


0, 


.269 


± 0.042 





.416 


± 


0. 


020 


0. 


669 


± 


0, 


.055 


WISE 


J0448-1935 


IRTF/SpeX 


T5 pec 


0, 


.196 


± 


0, 


,017 


0. 


398 


± 


0, 


,013 


0, 


.324 


± 





.029 


0, 


.417 


± 0.029 





.532 


± 


0. 


012 


0. 


765 


± 


0, 


.039 


WISE 


J0458+6434 


IRTF/SpcX 


T8.5 


0, 


.039 


± 


0, 


,015 


0. 


281 


± 


0, 


,013 


0, 


.125 


± 





.019 


0, 


.080 


± 0.018 





.289 


± 


0. 


,009 


0, 


,477 


± 


0, 


.026 


WISE 


J0500-1223 


IRTF/SpeX 


T8 


0, 


.034 


± 


0, 


,026 


0. 


,200 


± 


0, 


,018 


0, 


.112 


± 





.037 


0, 


.106 


± 0.034 





.315 


± 


0. 


,016 


0, 


,576 


± 


0, 


.045 


WISE 


J0513+0608 


Palomar/TSpec 


T6.5 


0, 


.159 


± 


0, 


,006 


0. 


,315 


± 


0, 


,004 


0, 


.287 


± 





.009 


0, 


.232 


± 0.006 





.420 


± 


0. 


,004 


0. 


,698 


± 


0, 


.010 


WISE 


J0525+6739 


IRTF/SpeX 


T6 pec 


0, 


.171 


± 


0, 


,009 


0. 


,323 


± 


0, 


,006 


0, 


.291 


± 





.017 


0, 


.314 


± 0.016 





.455 


± 


0. 


,006 


0. 


722 


± 


0, 


.022 


WISE 


J0528-3308 


Palomar/TSpec 


T7 pec 


-0.002 


± 


0.039 


0. 


272 


± 


0, 


,014 


0, 


.183 


± 


0, 


.048 


0, 


.233 


± 0.029 


0, 


.377 


± 


0. 


,013 


0. 


,631 


± 


0, 


.044 


WISE 


J0539-1034 


Palomar/TSpcc 


T5.5 


0, 


.177 


± 


0, 


022 


0. 


,335 


± 


0, 


,013 


0, 


.426 


± 


0, 


.037 


0, 


.302 


± 0.023 


0, 


.485 


± 


0. 


014 


0. 


,827 


± 


0, 


.038 


WISE 


J0542-1628 


Palomar/TSpec 


T6.5 


0, 


.144 


± 


0, 


,009 


0. 


,266 


± 


0, 


,005 


0, 


.215 


± 


0, 


.012 


0, 


.226 


± 0.008 





.406 


± 


0, 


,004 


0, 


,686 


± 


0, 


.012 


WISE 


J0611-0410 


IRTF/SpeX 


TO 


0, 


.583 


± 


0, 


,013 


0. 


,590 


± 


0, 


,010 


0, 


.657 


± 





.012 


1 


.043 


± 0.014 





.760 


± 


0, 


Oil 


0, 


,985 


± 


0, 


.015 


WISE 


J0612-4920 


SOAR/OSIRIS 


T3.5 












0. 


,474 


± 


0, 


,039 


0, 


.357 


± 





.035 


0, 


.683 


± 0.030 












0, 


,755 


± 


0, 


.042 


WISE 


J0612-3036 


Palomar/TSpec 


T6 


0, 


.117 


± 


0, 


,001 


0. 


,311 


± 


0, 


,001 


0, 


.317 


± 





.001 


0, 


.315 


± 0.001 





.443 


± 


0, 


,001 


0, 


,793 


± 


0, 


.001 


WISE 


J0614+3912 


Palomar/TSpec 


T6 


0, 


.140 


± 


0, 


,023 


0. 


,401 


± 


0, 


,012 


0, 


.334 


± 





.023 


0, 


.273 


± 0.016 





.465 


± 


0, 


012 


0, 


,789 


± 


0, 


.026 


WISE 


J0623-0456 


IRTF/SpeX 


T8 


0, 


.002 


± 


0. 


,028 


0. 


,293 


± 


0, 


,020 


0, 


.166 


± 


0, 


.039 


0, 


.082 


± 0.032 





.425 


± 


0, 


,019 


0, 


721 


± 


0, 


.052 


WISE 


J0625+5646 


Palomar/TSpec 


T6 


0, 


.182 


± 


0. 


012 


0. 


312 


± 


0, 


,007 


0, 


.330 


± 


0, 


.020 


0, 


.275 


± 0.013 





.425 


± 


0, 


,007 


0, 


,686 


± 


0, 


.020 


WISE 


J0627-1114 


IRTF/SpeX 


T6 


0, 


.163 


± 


0. 


,004 


0. 


,315 


± 


0, 


,003 


0, 


.277 


± 





.005 


0, 


.339 


± 0.005 





.454 


± 


0, 


,003 


0, 


,654 


± 


0, 


.007 


WISE 


J0656+4205 


IRTF/SpoX 


T3 


0, 


.466 


± 


0, 


,010 


0. 


,436 


± 


0, 


,007 


0, 


.489 


± 





.011 


0, 


.792 


± 0.012 





.738 


± 


0, 


,008 


0, 


,836 


± 


0, 


.014 


WISE 


J0744+5628 


Palomar/TSpcc 


T8 


0, 


.156 


± 


0. 


,031 


0. 


,266 


± 


0, 


,018 


0, 


.196 


± 





.061 


-0.054 


± 0.041 


0, 


.404 


± 


0. 


,018 


0, 


,695 


± 


0, 


.061 


WISE 


J0750+2725 


Kock/NIRSPEC-JH 


T8.5 


0, 


.036 


± 


0. 


,008 


0. 


118 


± 


0, 


,008 












0, 


.039 


± 0.004 





.231 


± 


0. 


,006 


0. 


,578 


± 


0, 


.005 


WISE 


J0751-7634 


Magollan/FIRE 


T9 


0, 


.010 


± 


0, 


,023 


0. 


132 


± 


0, 


,013 


0, 


224 


± 





.042 


0, 


.117 ± 0.029 





.178 


± 


0. 


012 


0, 


,511 


± 


0, 


.042 


WISE 


J0759-4904 


Magollan/FIRE 


T8 


0, 


.036 


± 


0. 


,003 


0. 


160 


± 


0, 


,002 


0, 


.154 


± 





.004 


0, 


.116 


± 0.004 


0, 


.279 


± 


0. 


,002 


0, 


,615 


± 


0, 


.006 


WISE 


J0819-0335 


IRTF/SpeX 


T4 


0, 


.384 


± 


0. 


,004 


0. 


,474 


± 


0, 


,003 


0, 


.395 


± 


0, 


.005 


0, 


.654 ± 0.005 


0, 


.642 


± 


0, 


,003 


0, 


,761 


± 


0, 


.006 


WISE 


J082 1 + 1443 


IRTF/SpeX 


T5.5 


0, 


.199 


± 


0. 


Oil 


0. 


,352 


± 


0, 


,009 


0, 


.317 


± 


0, 


.016 


0, 


.383 


± 0.015 


0, 


.506 


± 


0. 


,009 


0, 


714 


± 


0, 


.020 


WISE 


J0836-1859 


Magollan/FIRE 


T8 pec 


0, 


.046 


± 


0. 


014 


0. 


148 


± 


0, 


,005 


0, 


.153 


± 


0, 


.015 


0, 


.118 


± 0.010 





.310 


± 


0, 


,007 


0, 


,609 


± 


0, 


.014 


WISE 


J0857+5604 


Palomar/TSpec 


T8 


0, 


.065 


± 


0, 


,015 


0. 


171 


± 


0, 


,008 


0, 


.095 


± 





.025 


0, 


.094 ± 0.017 





.311 


± 


0, 


,008 


0, 


,534 


± 


0, 


.025 


WISE 


J0906+4735 


Palomar/TSpec 


T8 


0, 


.048 


± 


0, 


165 


0. 


,235 


± 


0, 


,072 


0, 


.220 


± 





.113 


0, 


.124 ± 0.044 





.336 


± 


0. 


,062 


0. 


,620 


± 


0, 


.081 


WISE 


J0929+0409 


Palomar/TSpec 


T6.5 


0, 


.074 


± 


0, 


,017 


0. 


252 


± 


0, 


,010 


0, 


.317 


± 





.031 


0, 


.190 ± 0.019 





.380 


± 


0. 


,009 


0. 


,666 


± 


0, 


.033 


WISE 


J0952+1955 


IRTF/SpoX 


T6 


0, 


.156 


± 


0, 


,008 


0. 


294 


± 


0, 


,006 


0, 


.260 


± 


0, 


.017 


0, 


.332 ± 0.016 





.444 


± 


0. 


,006 


0. 


,669 


± 


0, 


.021 


WISE 


J1018-2445 


Magollan/FIRE 


T8 


0, 


.037 


± 


0, 


,004 


0. 


158 


± 


0, 


,002 


0, 


.163 


± 


0, 


.004 


0, 


.084 ± 0.003 


0, 


.302 


± 


0. 


,002 


0. 


,625 


± 


0, 


.005 


WISE 


J1019+6529 


Palomar/TSpcc 


T6 


0, 


.131 


± 


0. 


,038 


0. 


,328 


± 


0, 


.021 


0, 


.280 


± 


0, 


.036 


0, 


.297 ± 0.019 


0, 


.472 


± 


0. 


,023 


0. 


,745 


± 


0, 


.033 



CO 



Table Al — Continued 



Object Name 
J2000 Coordinates 
(1) 


Instrument 
(2) 


NIR Sp. 
Type 
(3) 


H2O- 
(4) 


-J 


CH4- 
(S) 


-J 


H2 

( 


O- 

:6) 


-H 


CH4-H 
(T) 


Wj 

(8) 




NH 


3- 
(9) 


-H 








T6 


0.122 


± 


0.012 


0.259 


± 


008 


269 


-|- 


024 


n '^59 4- n 099 


0.443 


± 


0.010 


Q 


849 







.034 


WISE 


.11042-3842 


iMtigci 1 till / r lirvi^j 


T8 5 


0.026 


± 


0.010 


0.155 


± 


005 


146 


-|- 


Oil 


n 1 ns 4- n nnv 
u.J-UO HI u.uui 


0.297 


± 


0.006 


Q 


558 







.011 


WISE 


.I1122 + 2,S,S() 


1 Jr\. ±1? / o p c 


T6 


0,135 


± 


0.011 


0.304 


± 




299 


-|- 


025 


n9Ri 4-nnis 


0.448 


± 


0.009 


Q 


767 







.028 


WISE 


J1150+6302 


Palomar/TSpec 


T8 


0.017 


± 


0.015 


0.202 


± 


0.008 


0. 161 


zt 


0.023 


1 48 + 001^ 


0.308 


± 


0.007 


Q 


.591 







.026 


WISE 


J1217+1626 


ra.ioiiia.r^ opco 


T9 


0.066 


± 


0.020 


0.103 


± 


010 


032 


-l- 


030 


n + n ni Q 


0.247 


± 


0.010 


Q 


542 


-j- 


0, 


.030 


WISE 


J1311+0122 


K'tji-L- /MTT? QPTr*"* H 






















n nQ/1 4- n nnc; 
-U.Uo4 i u.uuo 










Kn? 







.007 


WISE 


.11320+6034 


TRT'T? /Qni-."V" 
iJrvi r j opCjV 




0.105 


± 


0.008 


0.108 


± 






_j_ 




n 91 9 4- n m % 


0.487 


± 


0.006 











.021 


WISE 


.11322-2340 


iJr\, ±Jr y^opc^ 


„ 


0.084 


± 


0.011 


0.240 


± 


007 


0256 


_l_ 


0018 


n 909 4- n m k 

V.ZVZ it U.UiO 


0.349 


± 


0.008 




708 







.024 


WISE 


.11436-1814 


iviti^ci 1 dii / r lirvij 


T8 pec 


0.062 


± 


().()()3 


0.202 


± 


002 


244 


-l- 


004 


n 1 57 4- n no'^ 


0.318 


± 


0.002 




670 







.005 


WISE 


.11457+5815 


IRTF /SpeX 


T7 


0.100 


± 


0.010 


0.197 


± 


0.00,5 


0.282 




0.019 


0.218 i 0.01.5 


0.411 


± 


().()()7 


() 


.819 







.024 


WISE 


J1506+7027 


Palomar /TSpec 


T6 


0.140 


± 


0.001 


0.315 


± 


0.001 


0.280 




0.001 


0.271 ± 0.001 


0.443 


± 


0.001 





.718 


± 





.002 






Keck/NIRSPEC-H 


T6 










— 










0.271 d= 0.006 




— 




0, 


.705 


it 


0, 


.009 


WISE 


J1519+7009 


Palomar /TSpec 


T8 


0.081 


± 


0.167 


0.198 


± 


0.085 


0.152 




0.138 


0.105 it 0.053 


0.341 


± 


0.069 





.626 


± 





.098 


WISE 


,71612-3420 


Kcck/NIR,SPEC-H 


T6.5 










— 










0.217 ± 0.013 




— 







.719 


+ 





.016 


WISE 


.11614+1739 


Magcllan/FIR.E 


T9 


0.037 


± 


0.022 


0.107 


± 


0.009 


0.124 


± 


0.033 


0.106 ± 0.022 


0.187 


± 


0.016 





.508 


+ 





.037 


WISE 


J1617+1807 


IViagtjliail / r iJTvrL 


T8 


0.020 


± 0.004 


0.170 


± 




159 




007 ^ 


n 1 n« -4- n nofi ^ 
u.iuo m u.uuu 


0.275 


± 


0.003 


Q 


724 







.101 


WISE 


J1622-0959 


IRTF /SpeX 


T6 


0.176 


± 0.005 


0.353 


± 


0.004 


0.278 


-l- 


0.007 


0.325 ± 0.007 


0.468 


± 


0.004 





.649 


+ 





.009 


WISE 


J1627+3255 


IRTF /SpeX 


T6 


0.143 ± 0.003 


0.332 


± 


0.002 


0.261 


-[- 


0.004 


0.277 it 0.003 


0.425 


± 


0.002 


Q 


.756 


+ 





.006 






Keck/NIRSPEC-H 


T6 





















0.278 it 0.028 












.744 


± 


0, 


.039 


WISE 


J1653+4444 


IRTF /SpeX 


T8 


0.030 ± 0.009 


0.213 


± 


0.007 


0.168 


ih 


0.012 


0.153 it 0.012 


0.271 


it 


0.006 





.602 


± 


0, 


.018 


WISE 


J1711+3500 


IRTF /SpeX 


T8 


-0.023 


± 0.017 


0.255 


± 


0.013 


0.222 


-|- 


0.022 


0.173 ± 0.020 


0.456 


± 


0.015 





.698 


+ 





.031 


WISE 


J1717+6129 


Kcck/NIRSPEC-JH 


T8 


0.092 


± 


0.029 


0.173 


± 


0.030 








0.116 ± 0.018 


0.292 


± 


0.023 





.507 


+ 





.023 


WISE 


,71728+5716 


IRTF /SpcX 


T6 


0.132 


± 


0.012 


0.353 


± 


0.009 


0.268 


± 


0.018 


0.276 ± 0.018 


0.400 


± 


0.008 





.703 


+ 





.027 


WISE 


71741+2553 


Magcllan/FIRE 


T!J 


0.021 


± 


0.060 


0.157 


± 


0.029 


0.136 


-|- 


0.028 


0.073 ± 0.018 


0.274 


it 


0.030 





.566 


+ 





.025 


WISE 


J1804+3117 


Keck/NIRSPEC-H 


T9.5: 










— 










-0.133 ± 0.029 




— 







.313 


+ 


0, 


.030 


WISE 


J1812+2721 


iviageiiciiiy x' ixxiii 


X8 5' 


0.040 


± 


0.050 ^ 


0.120 


± 


030 ^ 


140 


-^- 


130 ^ 


n 9Qn + n 1 1 n 


0.220 


± 


0.040 ^ 


Q 


631 


-j- 


0, 


.104 


WISE 


J1S41+7000 


Palomar /TSpec 


T5 


0.236 


± 


0.013 


0.467 


± 


0.009 


0.423 


-i- 


0.015 




0.556 


it 


0.008 





.805 


-1- 


0, 


.013 


WISE 


J1852+3537 


IRTF /SpcX 


T7 


0.068 


± 


0.007 


0.207 


± 


0.005 


0.253 


-i- 


0.012 


0.184 ± 0.010 


0.379 


± 


0.005 





.825 


+ 





.017 


WISE 


71906+4508 


IRTF /SpcX 


T6 


0.183 


± 


0.004 


0.332 


± 


0.003 


0.324 


-i- 


0.007 


0.330 ± 0.006 


0.495 


± 


0.003 





.754 


+ 





.010 


WISE 


71952+7240 




T4 


0.352 


± 


0.006 


0.480 


± 


0.004 


0.384 


-i- 


0.007 


0.,502 i 0.005 


0.614 


± 


0.004 





.776 







.007 


WISE 


71959-3338 


Palomar/TSpcc 


T8 


0.049 


± 


0.013 


0.207 


± 


0.006 


0.233 


-i- 


0.010 


0.137 ± 0.004 


0.318 


± 


0.004 





.649 


+ 





.007 


WISE 


J2018-7423 


Magellan/FIRE 


T7 


0.086 


± 


0.006 


0.198 


± 


0.004 ^ 


0.224 


-i- 


0.011 ^ 


n9'ji +0010 13 

U.^iOJ- ^I U.UJ-U 


0.420 


± 


0.005 ^ 





.681 




0, 


.006 


WISE 


J2134-7137 


Magellan/ FIRE 


T9 pec 


0.017 


± 


0.014 


0.100 


± 


0.007 


0.108 


-i- 


0.018 


0.055 i 0.017 


0.197 


± 


0.008 





.436 


-)- 


0, 


.020 


WISE 


J2157+2669 


Palom.ar /TSpec 


T7 


0.029 


± 


0.003 


0.255 


± 


0.002 


0.193 


± 


0.002 


0.185 it 0.001 


0.329 


it 


0.001 





.658 


it 


0, 


.002 


WISE 


,72209-2734 


Keck/NIRSPEC-H 


T7 




















0.240 ± 0.025 











.692 


± 





.034 


WISE 


72213+0911 


IRTF/SpeX 


T7 


0.108 


± 


0.005 


0.274 


± 


0.003 


0.229 




0.008 


0.210 ± 0.007 


0.370 


± 


0.003 





.708 


± 





.011 


WISE 


72226+0440 


IRTF/SpeX 


T8 


0.052 


± 


0.005 


0.172 


± 


0.003 


0.237 




0.009 


0.125 ± 0.008 


0.347 


± 


0.004 





.757 


± 





.012 






Kock/NIRSPEC-JH 


T8.5 


0.060 


± 


0.032 


0.063 


± 


0.034 








0.099 ± 0.015 


0.461 


± 


0.027 





.660 


± 





.020 


WISE 


J2237-0614 


IRTF/SpeX 


T5 


0.200 


± 


0.012 


0.314 


± 


0.008 


0.435 


± 


0.023 


0.439 ± 0.021 


0.576 


± 


0.009 


0, 


.948 


± 


0, 


.031 


WISE 


J2239+1617 


IRTF/SpeX 


T3 


0.498 


± 


0.005 


0.677 


± 


0.004 


0.511 




0.005 


0.726 it 0.004 


0.792 


it 


0.004 


0, 


.813 


it 


0, 


.006 


WISE 


J2255-3118 


IRTF/SpeX 


T8 


0.031 


± 


0.008 


0.263 


± 


0.006 


0.164 




0.014 


0.108 ± 0.012 


0.260 


it 


0.005 


0, 


.662 


it 


0, 


.017 






Kcck/NIRSPEC-H 


T8 




















0.099 ± 0.016 











.456 


± 





.017 


WISE 


72313-8037 


Magcllan/FIRE 


TS 


0.044 


± 


0.008 ^ 


0.116 


± 


0.004 


0.174 




0.012 


0.142 ± 0.011 


0.324 


± 


0.005 ^ 





.561 


± 





.005 


WISE 


72319-1844 


IRTF/SpcX 


T7.5 


0.072 


± 


0.015 


0.268 


± 


0.010 


0.167 




0.023 


0.106 ± 0.021 


0.308 


± 


0.008 





.599 


± 





.033 


WISE 


72325-4105 


Magcllan/FIRE 


T9 pec 


0.011 


± 


0.014 


0.153 


± 


0.009 


0.047 




0.020 


0.100 ± 0.015 


0.222 


± 


0.009 





.450 


± 





.021 


WISE 


J2340-0745 


IRTF/SpeX 


T7 


0.114 


± 


0.004 


0.253 


± 


0.003 


0.295 




0.007 


0.242 ± 0.006 


0.411 


± 


0.003 


0, 


.827 


± 


0, 


.009 


WISE 


J2343-7418 


Magellan/FIRE 


T6 


0.184 


± 


0.005 


0.371 


± 


0.003 


0.297 




0.006 


0.306 it 0.005 


0.489 


± 


0.003 


0, 


.697 


it 


0, 


.007 


WISE 


J2344+1034 


Keck/NIRSPEC-J 


T9 








0.126 


± 


0.013 










0.169 


± 


0.009 












WISE 


J2348-1028 


IRTF/SpeX 


T7 


0.078 


± 


0.006 


0.198 


± 


0.003 


0.252 




0.009 


0.169 it 0.008 


0.373 


it 


0.004 


0, 


.817 


it 


0, 


.012 



Table Al — Continued 



Object Name 
J2000 Coordinates 
(1) 


Instrument 


NTR Sn 
Type 




H20- 

(4) 


-J 




CH4- 

(5) 


-J 






H20- 

(6) 


-H 




CH4- 

m 


-H 




Wj 

(8) 








NH 


3~ 


-H 


WISE 


J2359— 7335 


Magellan /FIRE 


T6.5 


0.206 ± 0.008 ^ 


0.261 ± 0.004 ^ 


0.343 ± 0.011 ^ 


0.315 ± 0.008 ^ 


0.649 ± 0.005 ^ 





,653 


± 





,005 












T Dwarf Di 


scoveries 


1 from This Paper 




































WISE 


J0005+3737 


Keck/NIRSPEC-J 


T9 








0. 


.130 


± 





,016 




















0, 


.238 




0, 


.019 












WISE 


J0038+2758 


Keck/NIRSPEC-J 


T9 


-0.080 ± 0.020 


0. 


,102 


± 





,006 























.174 


± 





.004 












WISE 


,70038+8405 


Kcck/NIRSPEC-7 


T6 




— 



































.464 


± 





.003 












WISE 


J0040+0900 


IRTF/SpcX 


T7 





.090 ± 


0.004 


0. 


259 


± 





,003 





,246 


± 





.008 





,231 


± 


0.006 





.372 


± 





.003 





,661 


± 





,009 


WISE 


,70045+3611 


IRTF/SpcX 


T5 





.201 ± 


0.003 


0, 


332 


± 





,002 





,304 


± 





.005 





,389 


± 


0.005 





.468 







.003 





,631 


± 





,006 


WISE 


70049+2151 


IRTF/SpcX 


T8.5 





.027 ± 


0.004 


0. 


179 


± 





,0(33 





,173 


± 





.006 





,088 


± 


0.005 





.379 


± 





.003 





,607 


± 





,008 


WISE 


J0135+1715 


IRTF/SpeX 


T6 


0, 


.170 ± 


0.014 


0. 


360 


± 


0, 


,010 





,313 


± 





.021 


0. 


,277 


± 


0.018 





.570 


± 





.011 


0, 


,735 


± 





,028 


WISE 


J0210+4008 


IRTF/SpeX 


T4.5 


0, 


.334 ± 


0.006 


0. 


409 


± 


0, 


,004 


0. 


,366 


± 





.008 


0. 


,636 


± 


0.007 





.619 


± 





.005 


0, 


,705 


± 





,009 


WISE 


J0233+3030 


IRTF/SpeX 


T6 


0, 


.216 ± 


0.009 


0. 


335 


± 


0, 


,006 


0. 


,331 


± 





.014 


0. 


,319 


± 


0.012 





.504 


± 





.006 


0, 


,672 


± 





,017 


WISE 


J0245-3450 


IRTF/SpcX 


T8 


0, 


.042 ± 


0.013 


0. 


185 


± 





,009 


0. 


,182 


± 





.021 


0. 


,126 


± 


0.018 





.316 


± 





.009 


0, 


,577 


± 


0, 


,025 


WISE 


70247+3725 


Gcmini/GNIRS 


T8 


0, 


.030 ± 


0.007 


0. 


164 


± 





,004 


0, 


,162 


± 





.008 


0. 


,089 


± 


0.007 





.289 


+ 





.004 





,574 


± 





,012 


WISE 


70259-0346 


Kcck/NIRSPEC-,I 


T5 




— 




0. 


414 


± 





,022 























.526 







.018 












WISE 


70316+3820 


Palomar /TSpcc 


T3 


0, 


.410 ± 


0.015 


0. 


516 


± 





,009 


0, 


,611 


± 


0, 


.012 


0, 


,669 


± 


0.009 





.680 


± 





.011 





,817 


± 





,013 


WISE 


J0316+4307 


Kcck/NIRSPEC-JH 


T8 




— 




0. 


192 


± 


0, 


,013 












0, 


,070 


± 


0.023 





.233 


± 





.009 


0, 


,564 


± 


0, 


,027 


WISE 


J0321 — 7347 


Magellan /FIRE 


T8 


0, 


.072 ± 


0.013 


0. 


.148 


± 


0, 


,004 


0, 


,192 


± 


0, 


.006 


0, 


,068 


± 


0.003 





.302 


± 





.004 





,643 


± 





,005 


WISE 


J0325— 3854 


Keck/NIRSPEC-J 


T9 




— 




0. 


128 


± 


0, 


,022 























.245 


± 





.013 












WISE 


J0325+0831 


IRTF/SpcX 


T7 


0, 


.096 ± 


0.006 


0. 


234 


± 


0, 


,004 


0, 


,279 


± 


0, 


.008 


0, 


,236 


± 


0.008 





.406 


± 





.004 





,707 


± 


0, 


,012 


WISE 


,70335+4310 


Kcck/NIRSPEC-J 


T9 




— 




0. 


138 


± 


0, 


,009 























.226 


± 





.016 












WISE 


J0336-0143 


Kcck/NIRSPEC-7 


T8: 




— 




0, 


147 


± 





,034 























,344 


± 





.054 












WISE 


J0336+2826 


IRTF/SpcX 


T5 


0, 


.309 ± 


0.009 


0. 


403 


± 





007 





350 


± 





.011 





474 


± 


0.012 





,546 


± 





.007 





,789 


± 





,018 


WISE 


J0413-4750 


Magellan/FIRE 


T9 


0, 


.033 ± 


0.036 


0. 


102 


± 


0, 


,041 


0, 


,193 


± 





.069 


0, 


,017 


± 


0.027 





,284 


± 


0, 


.072 


0, 


,584 


± 


0, 


,235 


WISE 


J0424+0727 


Keck/NIRSPEC-J 


T7.5 








0. 


220 


± 


0, 


,006 























,355 


± 





.005 












WISE 


J0430+4633 


Keck/NIRSPEC-J 


T8 








0. 


229 


± 


0, 


,006 




















0, 


,281 


± 


0, 


.004 












WISE 


J0512— 3004 


Kcck/NIRSPEC-J 


T8.5 








0, 


110 


± 


0, 


,009 




















0, 


,243 


± 


0, 


.007 












WISE 


J0540+4832 


Kcck/NIRSPEC-J 


T8.5 








0, 


161 


± 


0, 


,004 




















0, 


,278 


± 


0, 


.003 












WISE 


J0546-0959 


IRTF/SpeX 


T5 


0, 


.232 ± 


0.006 


0. 


,484 


± 


0, 


,006 


0, 


,347 


± 


0, 


.012 


0, 


,434 


± 


0.012 


0, 


,571 


± 


0, 


.005 


0, 


,771 


± 


0, 


,016 


WISE 


J0614+0951 


Palomar /TS pec 


T7 


0, 


.130 ± 


0.001 


0. 


,278 


± 


0, 


,001 


0, 


,300 


± 


0, 


.001 


0, 


,209 


± 


0.001 


0, 


,347 


± 


0, 


.001 


0, 


,699 


± 


0, 


,001 


WISE 


J0629+2418 


IRTF/SpeX 


T2 sb 


0, 


.447 ± 


0.011 


0. 


,626 


± 


0, 


,009 


0, 


,612 


± 


0, 


.011 


0, 


,832 


± 


0.013 


0, 


,607 


± 


0, 


.008 


0, 


,739 


± 


0, 


,014 


WISE 


J0642+4101 


Palomar /TSpec 


extr. red 


0, 


.544 ± 


0.001 


0. 


,793 


± 


0, 


,001 


0, 


,613 


± 


0, 


.001 


1, 


,197 


± 


0.001 


0, 


,737 


± 


0, 


.001 


0, 


,844 


± 


0, 


,001 


WISE 


J0701+6321 


Palomar/TSpec 


T3 


0, 


.385 ± 


0.001 


0. 


,583 


± 


0, 


,001 


0, 


,494 


± 


0, 


.001 


0, 


,777 


± 


0.001 


0, 


,641 


± 


0, 


.001 


0, 


,814 


± 


0, 


,001 


WISE 


70723+3403 


Kcck/NIRSPEC-J 


T9: 







































,081 


± 





.027 












WISE 


70733+7544 


Palomar/TSpcc 


T6 





.139 ± 


0.001 


0. 


330 


± 





,001 





,322 


± 





.002 


0, 


,301 


± 


0.001 





,452 


± 





.001 





,741 


± 


0, 


,001 


WISE 


J0754+7909 


Palomar/TSpec 


extr. red 


0, 


.472 ± 


0.001 


0. 


,651 


± 


0, 


,001 


0, 


,469 


± 


0, 


.002 


1, 


,071 


± 


0.001 


0, 


,757 


± 


0, 


.001 


0, 


,792 


± 


0, 


,005 


WISE 


J0811-8051 


Magellan/FIRE 


T9.6: 


0, 


.026 ± 


0.041 


0. 


,054 


± 


0, 


,014 


-0.449 


± 0.035 


-0.293 


± 0.018 


0, 


,201 


± 


0, 


.013 


0, 


,596 


± 


0, 


,026 


WISE 


J0812+4021 


Gemini/GNIRS 


T8 


0, 


.065 ± 


0.006 


0. 


,183 


± 


0, 


,003 


0. 


,207 


± 


0.008 


0, 


,110 


± 


0.007 


0, 


,322 


± 


0, 


.004 


0, 


,649 


± 


0, 


,013 


WISE 


J1025+0307 


Magellan/FIRE 


T8.6 


0, 


.030 ± 


0.002 


0. 


,112 


± 


0, 


,001 


0, 


,113 


± 


0.001 


0, 


,069 


± 


0.001 


0, 


,308 


± 


0, 


.001 


0, 


,551 


± 


0, 


,001 


WISE 


J1039-1600 


IRTF/SpeX 


T7.5 


0, 


.084 ± 


0.012 


0. 


,250 


± 


0, 


,009 


0, 


,176 


± 


0.020 


0, 


,136 


± 


0.019 


0, 


,308 


± 


0, 


.008 


0, 


,572 


± 


0, 


,025 


WISE 


,71050+5056 


Kcck/NIRSPEC-J 


T8 








0, 


224 


± 


0, 


,007 























,332 


± 





.005 












WISE 


71051-2138 


Palomar/TSpec 


T9: 





.113 ± 


0.026 


0, 


132 


± 





003 





,262 


± 


0.008 





,075 


± 


0.006 





,2,54 


± 





.002 





,412 


± 





,007 


WISE 


J1124-0421 


IRTF/SpeX 


T7 


0, 


.108 ± 


0.005 


0. 


,269 


± 


0, 


,003 


0, 


,259 


± 


0.010 


0, 


,252 


± 


0.008 


0, 


,366 


± 


0, 


.003 


0, 


,692 


± 


0, 


,012 


WISE 


J1143+4431 


Keck/NIRSPEC-J 


T8.5 








0. 


,170 


± 


0, 


,018 




















0, 


,248 


± 


0, 


.014 












WISE 


J1221-3136 


IRTF/SpeX 


T6.5 


0, 


.136 ± 


0.007 


0. 


,298 


± 


0, 


,006 


0. 


,268 


± 


0.013 


0, 


,268 


± 


0.013 


0, 


,399 


± 


0, 


.005 


0, 


,579 


± 


0, 


,016 


WISE 


J1225-1013 


IRTF/SpeX 


T6 


0, 


.160 ± 


0.004 


0. 


,358 


± 


0, 


,004 


0. 


,289 


± 


0.008 


0, 


,301 


± 


0.007 


0, 


,454 


± 


0, 


.003 


0, 


,717 


± 


0, 


,011 


WISE 


J1250+2628 


Keck/NIRSPEC-J 


T6.6 








0. 


,312 


± 


0, 


,003 




















0, 


,422 


± 


0, 


.002 












WISE 


J1257+4008 


IRTF/SpeX 


T7 


0, 


.097 ± 


0.010 


0. 


,337 


± 


0, 


,008 


0, 


,206 


± 


0.018 


0, 


,177 


± 


0.016 


0, 


,386 


± 


0, 


.007 


0, 


,670 


± 


0, 


,025 



Table Al — Continued 



Object Name 
J2000 Coordinates 
(1) 


Instrument 


NIR Sp. 
Type 

(.3; 




H20- 

(4) 


-J 






CH4- 

(5) 


-J 




H20- 

(6) 






CH4- 

(7) 


-H 




Wj 
(8) 










3- 
(9) 


-H 


WISE 


J1301-0302 


Keck/NIRSPEC-J 


T8.5 












0, 


.191 


± 


0. 


015 






















0. 


273 


± 


0, 


.009 












WISE 


J1318_1758 


Palomar /TSpoc 


T9: 


0. 


072 


± 


0, 


020 


0, 


,122 


± 


0. 


002 


0, 


.113 


± 


0. 


006 


0, 


.133 


± 


0, 


.004 


0. 


285 


± 


0, 


.002 





637 


± 


0, 


.005 


WISE 


J1337+2636 


Kock/NIRSPEC-J 


T5 















.366 


± 





004 






















0. 


524 


± 


0, 


.003 












WISE 


J1400-3S50 


IRTF/SpcX 


T4 


0. 


399 


± 





013 





.520 


± 


0. 


010 


0, 


.437 


± 


0. 


018 


0, 


.604 


± 


0, 


.017 


0. 


677 


± 


0, 


.011 





850 


± 


0, 


.021 


WISE 


J1517+0529 


Keck/NIRSPEC-J 


T8 












0, 


.175 


± 


0. 


027 






















0. 


294 


± 


0, 


.013 












WISE 


J1523+3125 


Gomini/GNIRS 


T6.5 pec 


0. 


090 


± 





oil 


0, 


.298 


± 


0. 


008 


0, 


.222 


± 


0. 


013 


0, 


.256 


± 


0, 


.020 


0. 


401 


± 


0, 


.007 


0. 


652 


± 


0, 


.025 


WISE 


J1542+2230 


HST/WFC3 


T9.5 


0. 


008 


± 





014 


0, 


.092 


± 


0. 


009 


0, 


.106 


± 





013 


0, 


.136 


± 


0, 


.017 


0. 


182 


± 


0, 


.009 





539 


± 


0, 


.019 


WISE 


J1544+5842 


Kock/NIRSPEC-.T 


T7.5 












0, 


.210 


± 


0. 


027 






















0. 


367 


± 


0, 


.021 












WISE 


J1632+0329 


IRTF/SpeX 


T5 


0. 


216 


± 


0, 


013 


0, 


.365 


± 


0. 


Oil 


0, 


.239 


± 





024 


0, 


.439 


± 


0, 


.021 


0. 


513 


± 


0, 


.013 


0. 


741 


± 


0, 


.032 


WISE 


J1636-0743 


IRTF/SpeX 


T4.5 


0. 


448 


± 


0, 


020 


0, 


.698 


± 


0. 


019 


0, 


.366 


± 


0. 


024 


0, 


.591 


± 


0, 


.023 


0. 


807 


± 


0, 


.020 


0. 


789 


± 


0, 


.035 


WISE 


J1707-1744 


Palomar /TS pec 


T5: 


0. 


226 


± 


0, 


016 


0, 


.352 


± 


0. 


009 


0, 


.301 


± 


0. 


025 


0, 


.391 


± 


0, 


.018 


0. 


535 


± 


0, 


.010 


0. 


794 


± 


0, 


.028 


WISE 


J1721+1117 


IRTF/SpcX 


T6 





144 


± 





015 


0, 


.372 


± 


0. 


Oil 


0, 


.236 


± 


0. 


031 


0, 


.279 


± 


0, 


.026 


0. 


425 


± 


0, 


.011 





688 


± 


0, 


.040 


WISE 


J1730+4207 


IRTF/SpcX 


TO sb 





549 


± 





008 


0, 


.679 


± 


0. 


008 


0, 


.622 


± 


0. 


008 


0, 


.831 


± 


0, 


.008 


0. 


751 


± 


0, 


.008 





870 


± 


0, 


.010 


WISE 


J1734+5023 


IRTF/SpcX 


T4 





389 


± 





004 


0, 


.339 


± 


0. 


003 


0, 


.498 


± 


0. 


005 


0, 


.543 


± 


0, 


.005 


0. 


650 


± 


0, 


.004 


0. 


936 


± 


0, 


.007 


WISE 


J1736+6059 


Kock/NIRSPEC-J 


T8 












0, 


.196 


± 


0. 


006 






















0. 


295 




0, 


.005 












WISE 


J1738+6142 


Palomar /TS pec 


extr. red 


0. 


527 


± 


0, 


038 


0, 


.792 


± 


0. 


035 


0, 


.629 


± 


0. 


020 


1 


.148 


± 


0, 


.019 


0. 


719 


± 


0, 


.033 


0. 


844 


± 


0, 


.022 






IRTF/SpeX 


extr. red 


0. 


676 


± 


0, 


026 


0, 


.998 


± 


0. 


025 


0, 


.635 


± 


0. 


015 


1 


.095 


± 


0, 


.017 


1, 


008 


± 


0, 


.024 


0. 


821 


± 


0, 


.018 


WISE 


J1741 + 1327 


IRTF/SpeX 


T5 


0. 


244 


± 





015 


0, 


.425 


± 


0. 


Oil 


0, 


.334 


± 


0. 


026 


0, 


.357 


± 


0, 


.023 


0. 


511 


± 


0, 


.011 


0. 


643 


± 


0, 


.030 


WISE 


J1743+4211 


Palomar /TSpec 


T4.5 





381 


± 





007 


0, 


.493 


± 


0. 


005 


0, 


.397 


± 


0. 


007 


0, 


.491 


± 


0, 


.006 


0, 


610 


± 


0, 


.005 





759 


± 


0, 


.008 


WISE 


J1745+6459 


Keck/NIRSPEC-J 


T7 















.298 


± 


0. 


012 






















0, 


400 







.010 












WISE 


J1746-0338 


Palomar /TSpec 


T6 


0. 


181 


± 





015 


0, 


.338 


± 


0. 


008 


0, 


.369 


± 


0. 


022 


0, 


.305 


± 


0, 


.014 


0, 


465 


± 


0, 


.008 





755 


± 


0, 


.023 


WISE 


J1755+1803 


Palomar /TSpec 


T2 


0. 


630 


± 





009 


0, 


.610 


± 


0. 


006 


0, 


.533 


± 


0. 


006 


0, 


.847 


± 


0, 


.006 


0, 


696 


± 


0, 


.007 





827 


± 


0, 


.007 


WISE 


J1759+5442 


Keck/NIRSPEC-J 


T7 












0, 


.252 


± 


0. 


009 






















0, 


379 


± 


0, 


.007 












WISE 


J1809-0448 


IRTF/SpeX 


TO. 5 





619 


± 





006 


0, 


.694 


± 


0. 


005 


0, 


.556 


± 





005 


0, 


.950 


± 


0, 


.006 


0, 


757 


± 


0, 


.004 





765 


± 


0, 


.006 


WISE 


J1812+2007 


Keck/NIRSPEC-J 


T9 












0, 


.138 


± 


0. 


015 






















0, 


216 


± 


0, 


.011 












WISE 


J1813+2835 


Keck/NIRSPEC-J 


T8 












0, 


.172 


± 


0. 


003 






















0, 


287 


± 


0, 


.002 












WISE 


J1840+2932 


Keck/NIRSPEC-J 


T6 












0, 


.325 


± 


0, 


,013 






















0, 


,465 


± 


0, 


.010 












WISE 


J1909-5204 


Magellan/FIRE 


T5.5 


0. 


292 


± 


0, 


005 


0, 


.335 


± 


0, 


,002 


0, 


.337 


± 


0, 


,003 


0, 


.270 


± 


0, 


.002 


0, 


,550 


± 


0, 


.003 


0. 


737 


± 


0, 


.004 


WISE 


J1913+6444 


Palomar /TSpec 


T5: 


0. 


,362 


± 


0, 


028 


0, 


.481 


± 


0, 


,016 


0, 


.338 


± 


0, 


,034 


0, 


.418 


± 


0, 


.027 


0, 


,550 


± 


0, 


.017 


0. 


834 


± 


0, 


.039 


WISE 


J1928+2356 


IRTF/SpcX 


T6 





210 


± 





001 


0, 


.447 


± 


0, 


,001 


0, 


.300 


± 


0, 


,001 


0, 


.344 


± 


0, 


.001 


0, 


,605 


± 


0, 


.001 


0. 


701 


± 


0, 


.001 


WISE 


J1954+6915 


Keck/NIRSPEC-J 


T5.5 












0, 


.404 


± 


0, 


,007 






















0, 


494 


± 


0, 


.005 












WISE 


J1955-2540 


Keck/NIRSPEC-J 


T8 












0, 


.166 


± 


0, 


,007 






















0, 


,288 


± 


0, 


.005 












WISE 


J2008-0834 


IRTF/SpeX 


T5.5 


0, 


,205 


± 


0, 


,005 


0, 


.277 


± 


0, 


,003 


0, 


.351 


± 


0, 


,009 


0, 


.357 


± 


0, 


.008 


0, 


,543 


± 


0, 


.004 


0, 


,829 


± 


0, 


.012 


WISE 


J2014+0424 


Gcmini/GNIRS 


T6.5 pec 


0, 


,096 


± 


0, 


,006 


0, 


.268 


± 


0, 


,004 


0, 


.214 


± 


0, 


,009 


0, 


.253 


± 


0, 


.009 


0, 


,409 


± 


0, 


.004 


0, 


715 


± 


0, 


.014 


WISE 


J2015+6646 


Palomar /TSpec 


T8 


0, 


,071 


± 


0, 


,015 


0, 


.207 


± 


0, 


,008 


0, 


.138 


± 


0, 


,019 


0, 


.149 


± 


0, 


.014 


0, 


,350 


± 


0, 


.008 


0, 


,594 


± 


0, 


.020 


WISE 


J2019-1148 


Palomar /TSpec 


T8: 


0, 


,063 


± 


0, 


041 


0, 


.137 


± 


0, 


,018 


0, 


.141 


± 


0, 


,040 


0, 


.122 


± 


0, 


.026 


0, 


245 


± 


0, 


.018 


0, 


,675 


± 


0, 


.040 


WISE 


J2030+0749 


IRTF/SpcX 


T1.5 


0, 


714 


± 


0, 


,002 


0, 


.828 


± 


0, 


,002 


0, 


.585 


± 


0, 


,001 


0, 


.889 


± 


0, 


.001 


0, 


,949 


± 


0, 


.002 


0, 


,854 


± 


0, 


.002 


WISE 


J2043+6220 


IRTF/SpcX 


T1.5 


0, 


,561 


± 


0, 


,009 


0, 


.520 


± 


0, 


,006 


0, 


.610 


± 


0, 


Oil 


1 


.009 


± 


0, 


.011 


0, 


,793 


± 


0, 


.008 


0, 


,995 


± 


0, 


.013 


WISE 


J2123-2614 


IRTF/SpeX 


T5.5 


0, 


223 


± 


0, 


,018 


0, 


.383 


± 


0, 


012 


0, 


.244 


± 


0, 


,035 


0, 


.297 


± 


0, 


.030 


0, 


,496 


± 


0, 


.013 


0, 


745 


± 


0, 


.044 


WISE 


J2147-1029 


Keck/NIRSPEC-J 


T7.5 












0, 


.214 


± 


0, 


,006 






















0, 


,356 


± 


0, 


.004 












WISE 


J2236+5105 


Palomar /TSpec 


T5.5 


0, 


185 


± 


0, 


001 


0, 


.374 


± 


0, 


,001 


0, 


.312 


± 


0, 


,001 


0, 


.423 


± 


0, 


.001 


0, 


,477 


± 


0, 


.001 





708 


± 


0, 


.001 


WISE 


J2237+7228 


Keck/NIRSPEC-J 


T6 


0, 


170 


± 


0, 


,004 


0, 


.345 


± 


0, 


,005 






















0, 


484 


± 


0, 


.004 












WISE 


J2301+0216 


IRTF/SpeX 


T6.5 


0, 


133 


± 


0, 


,006 


0, 


.266 


± 


0, 


,005 


0, 


.343 


± 


0, 


012 


0, 


.276 


± 


0, 


.010 


0, 


421 


± 


0, 


.005 


0, 


844 


± 


0, 


.016 


WISE 


J2303+1914 


Palomar /TSpec 


T4: 


0, 


412 


± 


0, 


,002 


0, 


.467 


± 


0, 


,001 


0, 


.405 


± 


0, 


,003 


0, 


.525 


± 


0, 


.002 


0, 


,666 


± 


0, 


.001 


0, 


841 


± 


0, 


.003 


WISE 


J2335+4222 


Keck/NIRSPEC-JH 


T7 












0, 


.274 


± 


0, 


,008 












0, 


.208 


± 


0, 


.009 


0, 


,390 


± 


0, 


.010 


0, 


,671 


± 


0, 


.013 


WISE 


J2357+1227 


IRTF/SpeX 


T6 


0, 


143 


± 


0, 


,005 


0, 


.384 


± 


0, 


,004 


0, 


.245 


± 


0, 


,009 


0, 


.295 


± 


0, 


.008 


0. 


,387 


± 


0, 


.004 


0. 


,593 


± 


0, 


.010 



T Dwarfs from Table [6] 
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Object Name 


Instrument 


NIR Sp. 




Ha 


O- 


-J 




CH4- 


-J 






Ha 


0- 


-H 




OH 


4- 


-H 




Wj 










3- 


-H 


J2000 Coordinates 




Type 
































































{■') 


(3) 




(4) 








(5) 








(6) 








(7) 








(8) 










(9) 






WISE J0920+4538 


Palomar/TSpec 


L9 sb? 


0, 


,588 


± 


0, 


.001 


0, 


745 


± 


0, 


.001 


0, 


,618 


± 


0, 


.001 


1. 


,003 


± 


0, 


.001 


0, 


.774 


± 


0. 


,001 


0. 


,872 


± 


0. 


,001 


ULAS J0950+0117 


Magellan/FIRE 


T8 


0, 


.066 


± 


0, 


.002 


0, 


187 


± 


0, 


.001 


0, 


189 


± 


0, 


,001 


0, 


142 


± 


0, 


.001 


0, 


.394 


± 


0, 


,001 


0. 


,705 


± 


0, 


,002 


WISE J1246-3139 


Palomar /TSpec 


Tl 


0, 


.529 


± 


0, 


.001 


0, 


,682 


± 


0, 


.001 





553 


± 


0, 


.001 


0, 


,909 


± 


0, 


.001 


0, 


.776 


± 


0, 


,001 


0. 


,868 


± 


0, 


,001 


LHS 2803B 


IRTF/SpcX 


T5.5 


0, 


.168 


± 


0, 


.007 


0, 


,270 


± 


0, 


.005 


0, 


,297 


± 


0, 


,015 


0, 


,415 


± 


0, 


.014 


0, 


.534 


± 


0, 


,006 


0. 


,711 


± 


0, 


,019 


BD +01''2920B 


Magellan/FIRE 


T8 


0, 


.070 


± 


0, 


.006 


0, 


182 


± 


0, 


.002 


0, 


,236 


± 


0, 


.004 


0, 


125 


± 


0, 


.002 


0, 


.393 


± 


0, 


,003 


0. 


,720 


± 


0, 


,004 


WISE J1449+1147 


Gemini/GNIRS 


T5 pec 


0, 


.268 


± 


0, 


.006 


0, 


,378 


± 


0, 


.004 


0, 


,301 


± 


0, 


.006 


0, 


,394 


± 


0, 


.009 


0, 


.559 


± 


0, 


,005 


0. 


,767 


± 


0, 


Oil 




Palomar/TSpec 


T5 pec 


0, 


,232 


± 


0, 


.016 





,350 


± 


0, 


,009 


0, 


,303 


± 


0, 


,026 


0, 


,387 


± 


0, 


.017 


0, 


.543 


± 


0, 


Oil 


0. 


,796 


± 


0, 


,029 


PSOJ226. 25-28. 89 


Palomar/TSpec 


T2: 


0, 


,699 


± 


0, 


.018 


0, 


,649 


± 


0, 


,008 


0, 


561 


± 


0, 


,011 


0, 


,831 


± 


0, 


.008 


0, 


.799 


± 


0, 


,008 


0. 


,827 


± 


0, 


,010 


VHS J1543-0439 


IRTF/SpcX 


T5: 


0, 


.321 


± 


0, 


.019 


0, 


,381 


± 


0, 


.014 


0, 


,396 


± 


0, 


.034 


0, 


,523 


± 


0, 


.028 


0, 


.621 


± 


0, 


,020 


0. 


,750 


± 


0, 


,040 


PSOJ246. 42+15. 46 


Palomar/TSpec 


T4.5: 


0, 


.319 


± 


0, 


.014 


0, 


441 


± 


0, 


.009 


0, 


,373 


± 


0, 


.019 


0, 


,438 


± 


0, 


.013 


0, 


.604 


± 


0, 


,010 


0. 


,787 


± 


0, 


,019 


PSOJ247.32+03.59 


Palomar/TSpec 


T2 


0, 


.442 


± 


0, 


.003 


0, 


,589 


± 


0, 


.002 


0, 


,456 


± 


0, 


.002 


0, 


,898 


± 


0, 


.002 


0, 


.677 


± 


0, 


,002 


0. 


,751 


± 


0, 


,003 


WISE J1717+6128 


Gemini/GNIRS 


T8 


0, 


.026 


± 


0, 


.017 


0, 


201 


± 


0, 


.009 


0, 


,207 


± 


0, 


.019 


0, 


115 


± 


0, 


.018 


0, 


.316 


± 


0. 


,008 


0. 


,651 


± 


0, 


,028 


WISE J1809+3838 


IRTF/SpeX 


T7.5 


0, 


.063 


± 


0, 


.014 


0, 


232 


± 


0, 


.011 


0, 


198 


± 


0, 


.024 


0, 


148 


± 


0, 


.019 


0, 


.345 


± 


0, 


,010 


0. 


,609 


± 


0, 


,031 


WISE J2342+0856 


IRTF/SpeX 


T6.5 


0, 


,114 


± 


0, 


,004 


0, 


,328 


± 


0, 


.004 


0, 


213 


± 


0, 


.007 


0, 


274 


± 


0, 


,007 


0, 


.380 


± 


0, 


,003 


0. 


,596 


± 


0, 


,009 


WISE J2344+1034 


Gemini/GNIRS 


T9 


0, 


.037 


± 


0, 


.012 


0, 


107 


± 


0, 


.005 


0, 


149 


± 


0, 


.015 


0, 


,062 


± 


0, 


.017 


0, 


.233 


± 


0, 


,005 


0. 


,538 


± 


0, 


,025 
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Fig. 1. — WISE Wl — W2 color vers us spectral type. Ob i ects from iKirkpatrick et al. 



( 2011) fincluding thos e announced by iMainzer et al. 



torn . ICushing et all (1201 If ), and 



Burgasser et al.l (1201 if) ) are marked with red triangles and limit arrows. The Y dwarfs 



Kirkpatrick et al.l ( 120121 ) are marked with blue squares and limit arrows. T dwarfs 



from 

announced in this paper are marked with black circles and limit arrows. 
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Fig. 2. — WISE W1 — W?) color versus spectral type. Same symbols as in Figured! 
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A Kirkpotrick et ol. (2011) •T Dworfs - This Poper 
■ Kirkpotrick et ol. (2012) x Interlopers - This Poper 
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Fig. 3. — WISE Wl — W2 versus W2 — W3 color-color diagram. Same symbols as in 
Figure [1] Interlopers are marked by black x's and limits. The dotted line identifies our 
Wl - W2>0M{W2 - H^3)-0.96 selection criterion. 
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Fig. 4. — J — H color versus spectral type. Same symbols as in Figure [H A turnaround in 
the J — H color at T7±l is seen here, but it is tentative based on the large dispersion and 
uncertainties in our photometry. 
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Fig. 5. — J — W2 color versus spectral type. Same symbols as in Figure [1] 
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Fig. 6. — H — W2 color versus spectral type. Same symbols as in Figured! 
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Fig. 7. — Spitzer chl — ch2 versus spectral type. Same symbols as in Figure [H These colors 
can nearly be fit by a straight line, but the early- type T dwarfs are all bluer than the fit. 
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Fig. 8. — Spitzer chl — ch2 versus WISE Wl — W2 color-color diagram. Same symbols as 
in Figure [H Interlopers are marked by black x's and limits. 
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Fig. 9. — IRTF/SpeX spectra of confirmed WISE brown dwarfs with spectral types from 
TO. 5 to T8.5. Spectra have been normahzed at 1.27//m and offset vertically. 
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Fig. 9b. — Continued. 
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Fig. 9c. — Continued. 
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Fig. 10. — Other spectra of confirmed WISE brown dwarfs with spectral types from T2 to 
T9.5. Spectra have been normahzed at 1.27^m and offset vertically. Palomar/TSpec spectra 
are shown in black, Magellan/FIRE spectra in red, and Gemini/GNIRS spectra in blue. 
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Fig. 10b. — Continued. 
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Fig. 10c. — Continued. 
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Fig. 11.— The HST/WFC3 spectrum of WISE J154214.00+223005.2 (T9.5). The T9 
(UGPS J072227.51- 054031.2) and YO (WISEP J173835. 52+273258.9) spectral standards 
( ICushing et al.ll201ll ) are included for comparison. Spectra have been normalized at 1.27//m. 
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Fig. 12. — Keck/NIRSPEC J-band spectra of confirmed WISE brown dwarfs with spectral 
types from T5 to T9. Spectra have been normahzed at 1.27//m and offset vertically. 
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Fig. 12b. — Continued. 
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Fig. 13. — Keck/NIRSPEC J- and if-band spectra of confirmed WISE brown dwarfs WISE 
J233543. 79+422255.2 (T7) and WISE J031624.35+430709.1 (T8). Spectra have been nor- 
malized at 1.27/im and offset vertically. The i^-band spectra wer e scaled relative to the 
J-band data using the ratio of peak fluxes produced by REDSPEC ( IMcLean et al.l 120031 ). 
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Fig. 14. — This Palomar/TSpec spectrum of WISE 0754+7909 is not easily classifie d as 
a L or T dwarf. SPSS J1516+ 3053 has been classified as a T0.5±l ( IChiu et al.l 120061 ) and 
T1.5±2 (IBurgasser et al.ll2010l ) and is a better match in the J and H bands than the spectral 
standards. Spectra have been normalized at 1.27/im and offset vertically. 
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Fig. 15. — This Palomar/TSpec spectrum of WISE 0642+ 4101 is not easily class ified as a L 
or T dwarf. It is redder than SDSS J 1516+3053 (T1.5=b 2: iBurgasser et al.l 120101 ) and bluer 
than 2MASSW J2244+2043 (L7.5±2; llooper et allboosi ). Spectra have been normahzed at 
1.27yum and offset vertically. 
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Fig. 16.— WISE 1738+6142 was observed with both Palomar/TSpec (gray) and IRTF/SpeX 
(black) . If it is actually an L dwarf, it is the reddest one k nown and shows substantial 
variability. 2MASSW J2244+2043 rL7.5±2: Eooper et al.l[2nn8l ) is similar to this object, but 
not as red. Excess blue flux in the H and K bands may hint at a T dwarf companion or the 
presence of CH4 in this extremely red object. Spectra have been normalized at 1.27/im and 
offset vertically. 
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Fig. 17. — Binary candidates identified using the method of lBurgasser et al.l ( 120101 ). The left 
side shows the best matching spectral standard and the right side shows the best composite 
spectrum (green), along with the constituent templates. Spectra have been normalized at 
1.27yum and offset vertically. 
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Fig. 18. — Spectra of peculiar early- type T dwarfs, shown in black, along with spectral 
standards. Two different observations of the peculiar T5, WISE J1449+1147, from Gem- 
ini/GNIRS and Palomar/TSpec are shown. Spectra have been normalized at 1.27//m and 
offset vertically. 
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Fig. 19. — Spectra of previously identified T dwarfs from the literature. Spectra have been 
normalized at 1.27//m and offset vertically. 



-88- 




1.0 1.5 2.0 2.5 

Wavelength (yu.m) 



Fig. 19b. — Continued. 
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Fig. 20. — The wavelengths that define the spectral indices derived in Equations 1-10 are 
depicted for a series of Palomar/TSpec T dwarf spectra. 
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Fig. 21. — Six spe ctral indices from iBurgasser et al.l (120061), IWarren et al.l ( 120071 ) and 



Delorme et al.l (|2008[ ) , computed using the median flux and the integ rated flux. The T dwarfs 



in thi s pap er are marked by red triangles, and the T and Y dwarfs of lKirkpatrick et al.l ( 12011 



2OI2I ) and I Gushing et al.l (1201 ll ) are marked as blue hollow circles. Also included are the T 
dwarfs from the SpeX Prism Library as gray fllled circles, and spectral standards as black 
fllled circles. 
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Fig. 22. — The peak flux ratios defined by lBurgasser et al.l ( 12004 l2006l ). computed using the 
median fiux instead of the integrated fiux. Same symbols as in Figure [211 
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Fig. 23. — Spectral type versus K/J ratio for the same objects in Figure [22| sorted by 
spectrograph. The average K/J index for the T5-T9 spectral standards is 0.147±0.013, and 
the 3a limits are shown here. We find that 54 out of 170 (about one third) of T5 or later 
dwarfs are below this limit, while only 18 out of 170 are above this limit. 
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Fig. 24. — The J-narrow index for T and Y dwarfs in Figure |22l Undulation in the T 
dwarfs is due to changes in the 1.254/im KI hne. Y dwarfs have smaller indices because of 
a narrowing of the J-band flux peak. 
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Fig. 25. — The Y/J versus K/J indices of late- t ype T dwarfs compa red to models. Top: 
Index values sorted by spectral type. Middle: The iMorley et al.l (l2012[ l sulfide cloud models 
(which do not include silicate clouds expected in early-type T dwarfs) are shown for log g 
=4, 4.5, 5, 5.5 (solid, dotted, dashed, dot-dash) and Tejj=400K to 1300K. Cloudless models 
are shown in blue, fsed=5 in orange, and /.sprf=4 in r ed. B ottom: The cloudy (solid lines) 
and clear (dashed lines) models from iBurrows et al.l ( 120061 ) with log g =5 and metallicities 
of solar and ±0.5dex with Te//= 800K to 1700K. The highest temperature is marked with 
a square and the lowest temperature is marked with a circle. 
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Fig. 26. — IRTF/SpeX spectra of two YSOs found in the same WISE color space as T 
dwarfs. Both sources lack clear emission features and display photospheric H(dotted and 
dashed lines) and CO (dash-dotted lines) absorption. 
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Fig. 27.— Kcck/NIRSPEC spectrum of WISE J153015.18-261753.6, an AGN that is on the 
reddest edges of WISE brown dwarf color space. The Ha, [NII]A6583, and broad double- 
peaked [SII]AA6716, 6731 lines in the J band place this object at z=1.00. 
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Fig. 28.— HST/WFC3 spectrum of WISE J175443.93+323332.5, an AGN interloper. The 
and [O III]AA4959, 5007 lines in the H band place this object at z=1.92. 
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Fig. Al. — The six s pectral indices from iBurgasser et al.l (120061 ) , IWarren et al.l (120071 ) and 



Delorme et al.l (|2008[ ). computed using th e median flux and integrated fl ux fo r the T dwarfs 



i n this paper and the T and Y dwarfs of iKirkpatrick et aLl (120111 . |2012|) and ICushing et al. 
(120111 ). Objects are marked by instrument with the symbols and colors in the legend. Also 
included are the spectral standards as black flUed circles and T dwarfs from the SpeX Prism 
Library as gray circles. 
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Fig. A2. — The peak flux ratios defined by iBurgasser et al.l (120041 . l2006l ). computed usinj 
the median flux and the integrated flux. Same symbols as in Figure lAll 



